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Attorney Docket No.: 0] 70-45 19CIP 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Nicholas DeCristofaro, et al. Group Art Unit: 2834 

Serial No.: 09/506,533 Examiner: Karl I. E. Tamai 

Filed: February 17,2000 

For: AMORPHOUS METAL STATOR 

FOR A RADIAL FLUX ELECTRIC MOTOR 

Client Docket No.: 30-4519CIP (4710) 

Matter No: 0170-4519 CIP 

February 18,2004 

BOXBOPAI 

Commissioner for Patents 
P.O.Box 1450 
Alexandria, VA 223 1 3- 1 450 

BRIEF FOR APPELLANTS 

This Brief is in furtherance of the Notice of Appeal dated December 26, 2003 in the 
above-identified application. It is submitted that under the provisions of MPEP 1208.02, there 
are no fees required under 37 C.F.R. 1.17(b) for the filing of the Notice of Appeal dated 
December 26, 2003, or under 37 C.F.R. 1.17(c) for the submission of the present Appeal Brief. 
Both fees were paid in connection with a Notice of Appeal filed September 12, 2002 and an 
Appeal Brief submitted November 6, 2002 in furtherance thereof in the present application. This 
Brief is transmitted in triplicate pursuant to 37 C.F.R. 1 . 1 92(a). 

(1) Real Party in Interest 

CERTIFICATE OF MAILING BY FIRST CLASS MAIL 

I hereby certify under 37 CFR § 1.8(a) that this correspondence is being 
deposited with the United States Postal Service as first class mail with 
sufficient postage on the date indicated below and is addressed to the 
Commissioner for Patents, Washington, D.C. 20231. 

February 1 8. 2004 : 


Date of Deposi] 


Signature 


Typed or Printed Name of Person Signing Certificate 


PAGE 2/76 * RCVD AT 3/1 1/2004 5:53:21 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/4 * DNIS:8729308 • CSID:908 901 01 09 * DURATION <mm-ss):25-30 


3-1 1-04; 5 : 4 8 PM ;ErnestD. Bu-f* ;90S9010109 

Applicant : DeCristofaro et al. Attorney Docket No.: 0 170-45 19CIP 

Serial No, : 09/506,533 
Filed : February 1 7, 2000 
Page ; 2 

The real party in interest is Metglas, Inc. 440 Allied Drive, Conway, South Carolina 
29526, as evidenced by an Assignment (covering this and other pending patent applications) 
from the prior assignee, Honeywell International, Inc., effective August 25, 2003. Said 
Assignment was filed with the USPTO on September 25, 2003, but so far no reel and frame 
numbers have been received by the assignee. The prior assignment to Honeywell International, 
Inc., 101 Columbia Road, Morristown, New Jersey 07962-1057, is evidenced by the 
Assignments of co-inventors N. J. Decristofaro, D. A. Ngo, R. L. Bye, Jr., and G. E. Fish, 
executed on February 11, 2000, and of co-inventor P. J. Stamatis, executed on February 17, 
2000, and recorded in the U.S. Patent Office on February 17, 2000, at reel 010632, frame 0258. 

(2) Related Appeals and Interferences 

There are no other appeals or interferences known to the applicant, to the appellant's 
legal representative, or to the assignee which will directly affect or be directly affected by, or > 
have a bearing on, the Board's decision in the pending appeal. 

(3) Status of Claims 

The claims on appeal are claims 1 - 36. A copy of claims 1-36 is set forth in Appendix I. 
Claims 37-50 have been cancelled as being directed to a non-elected invention. 
Claims 1-36 stand rejected under 35 U.S.C. §112, first paragraph, as failing to comply 
with the written description requirement* 
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Claims 1, 2, 3, 8, 19-22, and 35 stand rejected under 35 U.S.C. §103(a) as being 
unpatentable over German Patent Document 28 05 438 (the "'438 patent") and U.S. Patent No. 
4,255,684 to Mischler et al. 

Claims 4, 5, and 23 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
the '438 patent and Mischler et al., in further view of U.S. Patent No. 2,556,013 to Thomas. 

Claims 6, 7, 24, and 25 stand rejected under 35 U.S.C. §103(a) as being unpatentable 
over the c 438 patent, Mischler et al., and Thomas, in further view of U.S. Patent No. 3,591,819 to 
Laing. 

Claims 9 and 34 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over the 
'438 patent and Mischler et al., in further view of U.S. Patent No. 4,197,146 to Frischmann. 

Claims 10 and 11 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over the 
'438 patent, Mischler et al., and Frischmann, in further view of U.S. Patent No. 4,409,041 to 
Dattaet al. 

Claim 12 stands rejected under 35 U.S.C. §103(a) as being unpatentable over the '438 
patent, Mischler et al., and Frischmann, in further view of U.S. Patent No. 5,922,143 to Vernin et 
al. 

Claims 13 and 14 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over the 
'438 patent, Mischler et al., Frischmann, and Vernin et al., in further view of U.S. Patent 
4,881,989 to Yoshizawa et al. 

Claims 15-18, 26-33, and 36 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over the '438 patent and Mischler et al. 
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Claims 19-21 and 28-30 stand rejected under 35 U.S.C. §103(a) as being . unpatentable 
over the *438 patent and Mischler et aL, in further view of U.S. Patent No. 4,763,030 to Clark et 
al. 

(4) Status of Amendments 

The amendment filed October 31, 2003 in response to the final Office Action dated 
October 10, 2003 apparently was not entered for purposes of appeal. Neither of the boxes 
indicating entry or non-entry of the October 3 1 amendment was checked on the summary sheet 
accompanying the Advisory Action dated December 1 s 2003. 

(5) Summary of Invention 

The present invention provides an amorphous metal stator for a high efficiency radial- 
flux electric motor. Generally stated, the stator comprises a plurality of segments, each of which 
comprises a plurality of layers of amorphous metal strips. The plural segments are configured to 
form a generally cylindrical stator having a plurality of teeth sections or poles protruding radially 
inward from the inner surface of the stator. In one embodiment, the stator back-iron and teeth 
are constructed such that radial flux passing through the stator crosses just one air gap when 
traversing each segment of the stator. In another embodiment, the stator back-iron and teeth are 
constructed such that radial flux passing through the stator traverses each segment without 
crossing an air gap. The amorphous metal magnetic strips in the segments are oriented such that 
a line normal to either the top or bottom surface of each of the strips is substantially 
-perpendicular to-the axis of rotation of the rotor used in conjunction with the stator. The 
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invention further provides a brushless radial-flux DC motor comprising the aforementioned 
stator, along with a rotor rotatingly disposed within the stator and means for supporting the stator 
and rotor in predetermined positions with respect to each other. 

The geometrical structure of the stator, along with the amorphous metal used in its 
construction, provide it with an advantageous combination of structural and magnetic properties, 
including low core loss and reluctance. As a consequence, significant benefits are obtained with 
a motor incorporating this stator, which are not provided by a motor constructed with the 
crystalline steels conventionally used in motors. Bulk amorphous metal magnetic components 
constructed in accordance with the present invention dramatically reduce the production of 
undesirable waste heat during motor operation. The motor's overall electrical efficiency is 
markedly improved, substantially reducing or eliminating the need for ventilation, liquid cooling, 
or structural means for dissipating waste heat to maintain temperature rise within acceptable 
limits. The low core loss values of the applicants' amorphous metal bulk magnetic components 
make them especially suited for motors wherein a high pole count or a high rotational speed 
necessitates a high frequency magnetic excitation, e.g., excitation at above 100 Hz. The 
inherently high core loss of conventional steels at high frequency renders them unsuitable for use 
in motors that require high frequency excitation. 

Few prior art workers have attempted to incorporate amorphous metals in motors. 
Production of laminations by punching or stamping amorphous metal is highly problematic 
owing to the hardness of the material. In addition, the inherently thin gage of these materials, 
which is required to achieve the amorphous condition, dictates that a large number of layers must 
be used to attain a given stack height. It is impractical to handle this large number of layers 
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using conventional construction means and equipment. For these reasons, previous attempts to 
make amorphous metal motors have met with limited technical success, and little or no 
commercial value. 

By way of contrast, applicants' invention provides a motor that overcomes the 
deficiencies of existing proposals for amorphous metals motors. The structure of the stator used 
in the present motor has sufficient mechanical integrity to enable to the motor to operate in a 
variety of demanding applications, while exhibiting low loss and energy efficiency that 
distinguish it from existing motors. 

(6) Issues 

(a) Whether claims 1-36 should be rejected as unpatentable under 35 U.S.C. §112, 
first paragraph, for failing to comply with the written description requirement; 

(b) Whether objection should be lodged under 37 CFR 1.83(a) to the drawings as 
failing to show every feature of the invention specified in claims 1-36; 

(c) Whether claims 1, 2, 3, 8, 19-22, and 35 should be rejected as unpatentable under 
35 U.S.C. §103(a) over German Patent Document 28 05 438 (the '"438 patent") and U.S. Patent 
No. 4,255, 684 to Mischler et al.; 
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(d) Whether claims 4, 5, and 23 should be rejected as unpatentable under 35 U.S.C. 
§ 103(a) over the '438 patent and Mischler et al. in further view of U.S. Patent No. 2,556,013 to 
Thomas; 

(e) Whether claims 6, 7, 24, and 25 should be rejected as unpatentable under 35 
U.S.C. §103(a) over the '438 patent, Mischler et al., Thomas, and further in view of U.S. Patent 
No. 3,591,819 to Laing; 

(f) Whether claims 9 and 34 should be rejected as unpatentable under 35 U.S.C. 
§ 103(a) over the '438 patent and Mischler et al. in further view of U.S. Patent No. 4,197,146 to 
Frischmann; 

(g) Whether claims 10 and 11 should be rejected as unpatentable under 35 U.S.C. 
§ 103(a) over the '438 patent, Mischler et al., and Frischmann in further view of U.S. Patent No. 
4,409,041 to Datta et al.; 

(h) Whether claim 12 should be rejected as unpatentable under 35 U.S.C. § 103(a) 
over the *438 patent, Mischler et al., and Frischmann, in further view of U.S. Patent No. 
5,922,143 to Vernin et al.; 
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(i) Whether claims 13 and 14 should be rejected as unpatentable under 35 U.S.C. 
§ 103(a) over the '438 patent, Mischler et al,, Frischmann, and Vernin et al., in further view of 
U.S. Patent 4,881,989 to Yoshizawa et al; 

(j) Whether claims 15-18, 26-33, and 36 should be rejected as unpatentable under 35 
U.S.C. §103(a) over the '438 patent and Mischler et al.; 


(k) Whether claims 19-21 and 28-30 should be rejected as unpatentable under 35 
U.S.C. § 103(a) over the 4 43 8 patent and Mischler et al. in further view of U.S. Patent No. 
4,763,030 to Clark et al.; and 


(7) Grouping of Claims 

Claims 1 and 35 stand or fall together. 

Claims 2, 3, and 8 stand or fall together. 

Claims 4 and 5 stand or fall together. 

Claims 6 and 7 stand or fall together. 

Claims 10 and 1 1 stand or fall together. 

Claims 16-18 stand or fall together. 

Claims 19-21 stand or fall together. 

Claims 22-25 stand or fall together. 

Claims 26, 34, and 36 stand or fall together. 

Claims 28-30 stand or fall together. 

Claims 31-33 stand or fall together. 

Claims 9, 12, 13, 14, 15, and 27 stand or fall individually. 
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(8) Argument 

L The amorphous metal stator of claim 1, the amorphous metal stator of claim 22* 
the amorphous metal stator of claim 26, the brushlcss radial flux DC motor of claim 35, 
and the brushless radial flux DC motor of claim 36 meet the conditions for patentability. 

A. Independent claims 1-36 meet the conditions for patentability because the 
instant specification contains a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the same, and sets forth the best mode 
contemplated by the inventor of carrying out his invention. 

The Examiner rejected claims 1 - 36 under 35 USC §112, first paragraph, on the 
following basis: 

Claims 1-36 are rejected under 35 U.S.C 112, first paragraph, as failing to comply with 
the written description requirement. The claims contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventors, at the time the application was filed, had possession of the 
claimed invention. The specification does not contain a full, clear, concise, and exact 
written description of each strip of the segment having a top and bottom surface with a 
line normal to either surface is substantially perpendicular to the axis of rotation. 

The Examiner has further amplified his rejection under 35 USC §112, first paragraph, in 
the following section of his remarks in "Response to Argument" in the Office Action of the 
October 10, 2003 Office Action: ... _ . - - 
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The examiner has included a written description rejection and a drawing objection 
because the Applicant's argued top/bottom surfaces (the ones with the larger surface 
area) are NOT shown in the drawings or described in the specification to be 
perpendicular to the axis of rotation. Particularly, the examiner notes that figure 4b does 
not show that a line perpendicular to the top surfaces 231 of the teeth being 
perpendicular (crossing at 90 degrees) to the axis of rotation. 

Applicant respectfully submits that the Examiner's rejection is misplaced, insofar as the 
description appearing in the specification, including the drawings and claims, reasonably 
conveys to one of ordinary skill that the inventors had possession of the invention as of its filing. 
Applicants point in particular to the "Detailed Description of the Preferred Embodiments" 
section of the specification, especially at page 6, lines 13-1 8, along with claims 1, 22, 26, 35, 36, 
37, 41, and 47, and Figures 1-7. It is submitted that the specification provides a full, clear, and 
concise written description of the invention that would enable one of ordinary skill to understand 
and practice the invention. 

[T]o comply with the description requirement of 35 U.S.C. 1 12, first paragraph . . all 
that is required is that the application reasonably convey to persons skilled in the art that, as of 
the filing date thereof, the inventor had possession of the subject matter later claimed by him. 
Forssmann v. Matsuo, 23 USPQ 2d 1548, 1550 (B.P.A.I. 1992), affd, 991 R2d 809 (Fed. Cir. 
1993). 

The written description inquiry is a factual one and must be assessed on a case by case 
basis. See MPEP Section 2163; Vas Cath Inc. v. Mahurkar, 935 F.2d 1555, 1561, 19 USPQ2d 
1111, 1116 (Fed. Cir. 1991). In order to satisfy the written description requirement, the 
disclosure as originally filed does not have to provide verbatim support for the claimed subject 
matter at issue. See Fujikawa v. Wattanasin, 93 F.3d 1559, 1570, 39 USPQ2d 1895, 1904 (Fed. 
Cir. 1996). Instead, et the written description requirement is satisfied by the patentee's disclosure 
of 'such descriptive means as words, structures, figures, diagrams, formulas, etc., that fully set 
forth the claimed invention,'" Lockwood v. American Airlines, Inc., 107 F.3d 1565, 1572, 41 
USPQ2d 1961, 1966 (Fed. Cir. 1997). Put another way, one skilled in the art, reading the 
original disclosure, must reasonably discern the limitation at issue in the claims. Waldemar Link 
GmbH& Co. v. Osteonics Corp., 32 F.3d 556, 558, 31 UPSQ2d 1855, 1857 (Fed. Cir. 1994). 
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As quoted in MPEP Section 2163, in Vas-Cath, the Federal Circuit held that "under 
proper circumstances, drawings alone may provide a 'written description* of an invention as 
required by § 112." 935 F.2d at 1565, 19 USPQ2d at 1118. Drawings constitute an adequate 
description if they describe what is claimed and convey to those of skill in the art that the 
patentee actually invented what is claimed. Id at 1566, 19 USPQ2d at 1119. In Vas-Cath, the 
Federal Circuit reversed the district court's grant of summary judgment of invalidity of claims to 
a double lumen catheter having a combination of features. Specifically, the Vas-Cath court 
determined that drawings alone of a double lumen catheter from a parent design patent 
application provided sufficient written description to support claims directed to a catheter having 
a "return lumen diameter substantially less than 1.0 but substantially greater than 0.5 times the 
diameter of the combined lumens.' 5 Id. at 1566, 19 USPQ2d at 1119, In doing so, the court 
stated, "[consideration of what the drawings conveyed to persons of ordinary skill in the art is 
essential." Id. The court concluded that the drawings conveyed with reasonable clarity to those 
of ordinary skill in the art that the patentee had invented the catheter recited in the claims. 

Significantly, the Examiner first raised objection to the originally-filed drawings in the 
Office Action dated October 16, 2001. He alleged that the drawings failed to show every feature 
of the invention specified in the claims, as required under 37 CFR 1.83(a). More specifically, he 
stated: "Therefore the stator with upper and lower surfaces having lines normal, to the axis of 
rotation in a segment with and without an air gap must be shown or the features cancelled from 
the claims." (Paragraph 2). In response, applicants* amendment dated January 16, 2002 
amended the Figures and the Specification as follows: (i) Fig. 4a was amended to depict 
representative lines N normal to the surfaces of the amorphous metal ribbons of which the tooth 
section 230 and the back iron section 220 are comprised; (ii) Fig. 5 was amended to depict via 
line "R" the rotational direction of rotor 100; (iii) the Specification was amended at the 
paragraph beginning at page 7, line 28, to reference lines N in Fig. 4a, which depict directions 
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normal to the surfaces of the amorphous ribbons comprised in tooth section 230 and back iron 
section 220; and (iv) the Specification was amended at the paragraph beginning at page 10, line 
14 to reference the rotational direction of rotor 100, which rotates about an axis centrally located 
in the rotor and perpendicular to the plan of Fig. 5. In his Office Action dated April 17, 2002, 
the Examiner confirmed entry of the amendments to the specification and drawings and 
withdrew both the objection to the drawings under 37 CFR 1.83(a) and the rejection of claims 1 
- 36 under 35 USC 1 12, fiTSt paragraph. 

However, objection to the drawings under 37 CFR 1.83(a) and rejection of claims 1 - 36 
under 35 USC 112, first paragraph were again taken in the Office Action dated October 10, 
2003. 

In the instant specification, applicants have used the terms "surface," "normal," "axis of 
rotation," and "substantially any" in their ordinary manner and in accordance with the 
nomenclature with which geometrical objects are conventionally described. The top and bottom 
surfaces of a layer of amorphous metal are defined (e.g., at page 6, line 15, of the specification) 
by the length and width directions of an elongated, thin tape. A person of ordinary skill in the 
amorphous metals art would know that amorphous metals are conventionally supplied in 
indeterminate lengths (in some cases up to hundreds or thousands of meters or more) of ribbon or 
tape. Such ribbons would be known to be available commercially in widths up to approximately 
8 inches or 20 cm, but with thicknesses that range from about 20 - 75 \xm (of the order of 
thousandths of an inch). It is submitted that there would be no ambiguity for a person of 
ordinary skill in the magnetic materials art in understanding that such a quasi-two-dimensional 
material has a top and a bottom surface. Clearly, those surfaces can be identified 
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unambiguously. Although conventional steels used in the construction of electric motor 
components are generally much thicker (e.g. up to 0.020 - 0.030 inches or 500 - 750 Jim) they 
still are supplied in sheet or strip form. They, too, have clearly recognizable top and bottom 
surfaces. 

In accordance with the usual definition in Euclidean geometry, a line normal to a surface 
at a point is a line perpendicular to any (equivalently, to each and every) line that passes through 
the point and that is contained within the surface, 

A person of ordinary skill in the electric motor art would recognize that a motor 
conventionally includes a rotor and a stator, the rotor being supported to rotate about the stator = : 
along an axis of rotation. See, e.g., page 4, lines 25-28. 

The stator recited by claim 1 comprises a plurality of segments. Each of the segments 
comprises a plurality of layers of amorphous metal strips. Although these layers are stackingly 
arranged to form the segment, each of the layers retains an identifiable top and bottom surface. 
Significantly, applicants* Figures 4A - 4B and 6 and the Figure of the '438 patent both, depict 
magnetic structures wherein individual layers (e.g., layers 212 in Figs. 4A and 4B) of magnetic 
material (amorphous metal material in the instant application, electrical steel in the '438 patent) 
remain clearly perceptible, even after being incorporated into final form, e.g. by lamination and 
epoxy impregnation. 

Furthermore, one having ordinary skill in the motor art would know and understand 
Euclidean geometry. Such a person in possession of the instant specification, including the 
Figures and claims, would recognize that any point in either the top or bottom surface of each of 
the layers within a stator segment could be selected and would know how to construct a normal 
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line from that point. It is then a straightforward geometrical procedure, within the understanding 
of the skilled person, to determine whether the rotor's axis of rotation is substantially 
perpendicular to substantially any of the normal lines so constructed. 

For these reasons it is submitted that the description of the stator, whether with or without 
an air gap — as having layers such that a line normal to the upper or lower surfaces at any point 
thereon is perpendicular to the axis of rotation - is set forth in the specification with the degree 
of clarity and precision required by 35 U.S.C. §112, first paragraph. It is further submitted that 
the specification reasonably conveys to such a person that the applicants were in possession of 
the invention at the time of filing, thereby satisfying the written description requirement. 
Forssmann v. Matsuo, supra. 

Moreover, it is significant that Figs. 3 and 5 are disclosed in the Brief Description of the 
Invention (page 5, line 1 1 to page 6, line 6) to be a top views of certain embodiments of a radial 
flux electric motor having an amorphous metal stator constructed of a plurality of segments 
configured in accordance with the present invention . Figs. 4A-4B and 6 are disclosed to be 
detailed views of the stators depicted more generally by Figs. 3 and 5, respectively. Each of the 
independent claims of the instant application recites inter alia a stator comprising a plurality of 
segments. Each segment, in turn, includes a plurality of amorphous metal strips, wherein each of 
the strips is oriented such that a line normal to either of the surfaces at substantially any 
point thereon is substantially perpendicular to the axis of rotation of a rotor. It is 
respectfully submitted that the aforementioned claim language must be construed in a 
manner such that it reads on the structures depicted by Figs. 3-6 and further described 
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in the instant specification as being configured in accordance with the present 
invention. 

The Examiner's Response to Argument (page 9 of the October 10, 2003 Office Action) 

further contains the following statement: 

The Applicant's argument that the edge of the strips is not a surface is not persuasive. 
The drawings of '438 show the edge having dimension along the axis of the core, so it is a 
surface. The Applicant's argument that the edge is not the "top" or "bottom' 1 surface is 
not persuasive. The radial inner and outer surfaces of the segment are the top and 
bottom surfaces of the segment, which is consistent with the plain meaning of the terms 
because there is nothing above or below those surfaces. The edge surfaces are the top 
most and the bottom most surfaces of the laminations of the segment 

It is respectfully submitted that this statement evinces the Examiner's misconstrual of 

applicants* teaching regarding surfaces. Within applicants' claims, the words "surface" or 

"surfaces" appear in each of the independent claims (viz. claims 1, 22, 26, 35, and 36) and 

nowhere else . The recitation of claim 1 is representative of the usage of "surface(s)" in each of 

the independent claims (emphases added): 

"...said stator comprising a plurality of segments, each segment comprising a 
plurality of layers of amorphous metal strips, wherein each of said strips has a top 
and a bottom surface and is oriented such that (i) a line normal to either of said 
surfaces at substantially any point thereon is substantially perpendicular to the axis 
of rotation of said rotor..." 


The second instance ("said surfaces") clearly finds its antecedent basis in the first instance 
("each of said strips has a top and a bottom surface"). 

However, it is submitted that in above-quoted passage the Examiner has misappropriated 
the word "surface" used in applicants' claims. Specifically, the Examiner has incorrectly applied 
"surface" to certain faces of applicant's stator segments, formed not by the top or bottom surface 
of the outermost layer of magnetic metal strip, but rather by the alignment of edges of the 
segment's constituent layers. The geometrical constraint -imposed by proviso (i) in each of- 
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claims 1, 22, 26, 35, and 36 applies only to the top and bottom surfaces of a layer . As an 
important consequence, proviso (i) does not apply to those other surfaces of a segment that are 
not themselves formed by layers comprised in the segment. In particular, proviso (i) does not 
impose a geometrical constraint on those surfaces of the segment formed by the alignment of 
edges of the constituent layers. Importantly, proviso (i) does not apply to the radial inner and 
, outer surfaces of the segment said by the Examiner in the above quoted passage to be the top and 
bottom surfaces of the segment The features thereby denominated as "surfaces" by the 
Examiner are not the surfaces recited by applicants' claims, because they are neither the top nor 
bottom surface of any amorphous metal strip comprised in applicants' stator segment. 

Applicants point out that everyday parlance recognizes the foregoing distinctions for a 
plethora of three dimensional articles comprised of thin layers. While in the strict geometrical 
sense any layer with a measurable but minute thickness is three-dimensional, ordinary persons 
would commonly accept it as being quasi-two-dimensional. For example, everyday parlance 
would admit that an ordinary sheet of office paper has but two surfaces, the edges of the sheet 
not being regarded as "surfaces." With respect to a registered stack of office paper, e.g. a ream, 
ordinary parlance would also recognize a distinction between: (i) the top and bottom surfaces of 
the stack that are also surfaces of the outermost sheets of paper and (ii) the edge surfaces of the 
stack formed by the aligned edges of the individual sheets. However, ordinary persons would 
also recognize that the individual sheets in a ream retain their identity and would understand 
each individual sheet as still having a top and a bottom surface, despite being incorporated in a 
stack . 
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Still further, the Examiner complains that 6t that figure 4b does not show that a line 
perpendicular to the top surfaces 231 of the teeth being perpendicular (crossing at 90 degrees) to 
the axis of rotation." However, said feature is not a feature recited in any of applicants' claims 
and further evinces the misconstrual of applicants' claims. In particular, feature 231 in Figures 
4A and 4B is delineated to be "a top surface of the tooth " at page 8, line 32. No geometrical 
requirement of perpendicularity is imposed by any of applicants' claims on tooth top surface 
231, which is not a top or bottom surface of one of the constituent amorphous metal layers of 
tooth 234. 

In light of the foregoing remarks, it is submitted that applicants have satisfied the written 
description requirement of 35 USC §112, first paragraph. 

Accordingly, withdrawal of the rejection of claims 1-36 under 35 USC §112, first 
paragraph, is respectfully requested. 

B. The drawings satisfy the requirement of 37 CFR 1.83(a) by showing every 
feature of the invention specified in present claims 1-36. 

The Examiner has lodged an objection to the drawings under 37 CFR 1.83(a) on the 
following basis: 

The drawings must show every feature of the invention specified in the claims* Therefore, 
the top and bottom surfaces with a line normal to the axis of rotation must be shown or 
the features canceled from the claims. 

As noted hereinabove in connection with the rejection of claims 1-36 under 35 U.S.C. 
§112, first paragraph, the Examiner lodged and withdrew a similar objection to the drawings at 
an earlier stage of prosecution. In the present rejection, the Examiner has coupled an objection 
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to the drawings with a rejection of claims 1-36 under 35 U.S.C. §112, first paragraph, in his 
section Response to Argument at page 9 in the Office Action dated October 10, 2003. The 
relevant section is reproduced hereinabove in connection with the discussion of the §1 12, first 
paragraph, rejection of claims 1-36. 

Applicants respectfully submit that the amended drawings submitted on January 16, 
2002, in fact include the features purportedly missing. In particular, Figs. 4A and 4B were 
amended to include lines labeled "N" that are normal to the surface at representative points of the 
tooth and back-iron sections 230, 220 of the depicted segment. Fig. 5 was amended to include an 
arrow labeled "R" depicting the rotation of rotor 100. It is submitted that one of ordinary skill 
would recognize the axis. of rotation of rotor as being perpendicular to the plane of the paper in 
light of the indicated rotation. Corresponding amendments have also been made to the 
specification. 

In light of the foregoing remarks, taken in conjunction with the above discussion of the 
corresponding rejection of claims 1-36 under 35 USC 112, first paragraph, it is submitted that the 
drawings properly show every feature of the invention specified in the claims. 

Accordingly, withdrawal of the objection to the drawings under 37 CFR 1.83(a) is 
respectfully requested. 

C. Independent claims 1, 22, and 35, along with claims 2, 3, 8, and 19-21 
dependent from claim 1, meet the conditions for patentability because neither the 
'438 patent nor Mischler et al., alone or in combination, teaches or suggests the 
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amorphous metal stators of claims 1 and 22 or the brushless radial flux DC motor of 
claim 35. 


The Examiner rejected claims 1, 2, 3, 8, 19-22, and 35 under 35 USC § 103(a) on the 
following basis: 

Claims 1, 2, 3, 8, 19-22, and 35 are rejected under 35 ILS.C. 103(a) as being unpatentable 
over German Patent 28 05 438 ('438) and US Patent 4,255,684 to Mischler et al. 
(Mischler). The ( 438 patent teaches a stator for a motor having a plurality of segments 
(one pole section and one back iron section) where the flux must cross an air gap between 
free ends of a tooth section 3 and a back iron section 2. Each segment is formed of a 
plurality of strips (the back iron sections stacked radially and the teeth section stacked 
axially, where the inner and outer surfaces of each section is a top and bottom surface of 
the strip. Each of the back iron sections having a top and bottom surface which has a line 
normal to the surface being perpendicular to the axis of rotation of the rotor. The '438 
patent teaches a stator core secured by being pressed into a housing or belted together 
(outer restraining member) and having self adhesive foil spacers (inner member). The 
'438 patent teaches the tooth sections 3 being generally straight and the back iron 
sections 2 being generally bent The '438 patent does not teach the stator metal being an 
amorphous metal. Mischler teaches a stator for a motor with a plurality of segments 
formed from amorphous metal. Mischler teaches a rotor 22 supported within the stator. 
It is inherent that the motor includes a means to support the rotor. It would have been 
obvious to a person skilled in the art at the time of the invention to construct the stator of 
the '438 patent with the metal being an amorphous metal because Mischler teaches that 
amorphous metal is inexpensive to produce and has low magnetic losses. 


The '438 patent discloses a motor comprising an iron core made of layers. The iron core 
consists of separate parts, which form joints having variable reluctance elements inserted therein. 
Strips of non-rnagnetic materials such as plastic foil hold the joints apart. Each of the joints 
opens out to form a large rectangular window near the inner face which may be used to hold coil 
windings. In operation, the flux must cross an air gap between the ends of a back and a tooth 
section. This disclosure does not teach that the metal used is an amorphous metal . Thus, the 
'438 patent teaches a conventional, crystalline metal stator wherein the flux must cross at least 
one (and likely more than one) air gap. 
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The structure taught by the 4 438 patent is further depicted by the Figure thereof, which is 
reproduced in Appendix II as Figure Al. The motor core is illustrated in perspective view and 
comprises four back iron segments 2 and four pole shoes 3. Apparently for the sake of clarity, 
the patentee has illustrated only one of pole shoes 3. The core structure is appointed for use in a 
radial flux electric motor wherein the rotational axis is coincident with the center axis: of the 
generally cylindrical combination of the four segments 2. Both the Figure and the specification 
clearly reveal that segments 2 comprise a plurality of layers 2a of circumferentially bent 
material, while pole shoes 3 comprise a plurality of stacked layers 3a of core material. 

The structure of motor 1 of the '438 patent is further elucidated by Figures A2 and A3 
which have been prepared by appellants and are reproduced in Appendix II. Referring now to 
Fig. A2, there is again reproduced the Figure of the '438 patent. Superimposed thereon is the 
rotational axis of motor 1, which is labeled as line R-R. This axis lies generally at the center of 
the stator structure and along the cylindrical axis direction. Fig. A3 shows a plan view of motor 
1 corresponding to the perspective view provided by Figs. Al and A2. It further depicts a 
generic rotor which is disposed coaxially within the stator and appointed for rotation either in the 
clockwise direction S as shown, or alternatively, in the opposite, counterclockwise direction. 
Fig. A2 also depicts the direction normal to the surfaces of layers 3a of pole shoe 3. Such 
normal directions are depicted at several points of layers 3a, each of the directions being labeled 
as direction P. In the plan view of Fig. 3, both the rotational axis R-R and the directions P are 
perpendicular to the plane of the drawing sheet. Therefore, the direction P normal to the surface 
of layer 3 a at any point thereon is parallel to the rotational axis R-R of motor 1 . Figs. A2 and A3 
further depict the direction normal to any of layers 2a of back iron segments 2 at any point on the 
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surface thereof. These directions are labeled as directions B and are generally radially oriented 
with respect to the cylindrical symmetry axis, which is also the rotational axis R-R of the motor. 
In other words, the direction B-B normal to any of back iron layers 2a at any point on the surface 
thereof generally intersects line R-R and is generally perpendicular thereto. 

By way of contrast, present independent claims 1, 22, and 35 (as well as claims 26 and 
36) all call for a motor stator comprising a plurality of segments, each segment having a plurality 
of layers of amorphous metal having top and bottom surfaces. Each of claims 1, 22, and 35 
further contains a proviso (i) that requires that the layers be oriented such that a line normal to 
either surface at substantially anv point thereon is substantially perpendicular to the axis of 
rotation of the rotor of the motor. 

The term "surface" used in claim 1, proviso (i), at the end of line 4, clearly derives its 
antecedent basis from the first occurrence of the word "surface" in the phrase "a top and a 
bottom surface" bridging lines 3 and 4, The top and bottom surfaces, in turn, refer to the 
surfaces of the layers of amorphous metal strip, also in line 3. A similar proviso (i) is also 
present in claims 22, 26, 35, and 36. The term "surface" has the same meaning in these claims as 
in claim 1. In particular, all the claims refer to a "line normal to either surface," i.e., a line 
normal to either the top surface or the bottom surface of any of the layers of amorphous metal. 
That line is to be taken from a point "thereon," i.e., a point on either the top surface or the bottom 
surface of one of the layers of amorphous metal. 

The meaning of these terms in the context of present claims 1, 22, and 35 (and claims 26 
and 36) is set forth in detail in the specification and drawings. Applicants maintain that the 
specification provides, at page 6, lines 20-25, a clear and unmistakable definition of what is 
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meant by "top and bottom surfaces of amorphous metal strips," thereby providing direct 
correspondency with the language of the claims. Significantly, the Examiner first raised 
objection in the Office Action dated October 16, 2001, to the originally-filed drawings as failing 
to show every feature of the invention specified in the claims. More specifically, he stated: 
"Therefore the stator with upper and lower surfaces having lines normal to the axis of rotation in 
a segment with and without an air gap must be shown or the features cancelled from the claims." 
(Paragraph 2). In response, applicants' amendment dated January 16, 2002 amended the Figures 
and the Specification as follows: (i) Fig. 4a was amended to depict lines N normal to the surfaces 
of the amorphous metal ribbons of which the tooth section 230 and the back iron section 220 are 
comprised; (ii) Fig. 5 was amended to depict via line "R" the rotational direction of rotor 100; 
(iii) the Specification was amended at the paragraph beginning at page 7, line 28, to reference 
lines N in Fig. 4a, which depict directions normal to the surfaces of the amorphous ribbons 
comprised in tooth section 230 and back iron section 220; and (iv) the Specification was 
amended at the paragraph beginning at page 10, line 14 to reference the rotational direction of 
rotor 100, which rotates about an axis centrally located in the rotor and perpendicular to the plan 
of Fig. 5. The amendments to the specification and drawings were entered by the Examiner, as 
set forth in the Office Action dated April 17, 2002. Both the objection to the drawings under 37 
CFR 1.83(a) and the rejection of claims 1-36 under 35 USC 112, first paragraph were 
withdrawn. 

However, in Paragraph 17 of the April 17, 2002 Office Action, the Examiner responded 
to an argument by applicants in connection with the interpretation of the term "lines normal to 
the surface" with the following statement: 
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The Applicant's argument that the pole shoes and back iron sections of the '438 patent do 
not conform to the claimed invention is not persuasive. Each SEGMENT of the '438 patent 
includes a tooth section 3 and a back iron section 2, such that each SEGMENT includes an 
inner and outer surface at the back iron section 2 that is normal to the axis of rotation, with 
an air gap between sections 2 and 3. The Applicant's arguments that the claimed stator 
segments are only possible in light of the Applicant's specification is not persuasive, as the 
'438 patent teaches the structure except for the amorphous material that is taught by 
Mishler. 


Applicant/appellants respectfully submit that this statement reflects an incorrect construction of 
claims 1, 22, and 35. 1 More particularly, applicants' claims use the term "surface" with respect 
to the top and bottom surfaces of each of the individual laminations used in constructing a stator, 
not with respect to an entire segment made of stacked laminations. Such a stack admittedly has 
plural faces, some of which are defined by the aligned edges of the stacked laminations. 
However, such faces of aligned edges are not the "surfaces" recited by applicants 1 claims 1, 22, 
26, 35, and 36. It is respectfully submitted that the Examiner's reading is precluded by the plain 
meaning of the words in the claims themselves, and a fortiori in light of applicant's figures and 
the directly corresponding teaching in the specification, especially at page 6, lines 20-25. 
Applicants respectfully submit that the language of lines 20-25 controls the interpretation of the 
term "surface" used in the claims. ("[I]t is always necessary to review the specification to 
determine whether the inventor has used any terms in a manner inconsistent with their ordinary 
meaning. The specification acts as a dictionary when it expressly defines terms used in the 
claims or when it defines terms by implication ." Vitronics v. Conceptronic, Inc., 90 F.3d 1582 
39 U.S.P.Q.2d 1573, emphasis added.) 

More specifically, claims 1, 22, 26, 35, and 36 cannot not properly be read as referring to 


1 Although only claims 1, 22, and 35 were rejected solely using the '438 and Mischler et al. references, similar 
structural limitations are also recited in claims 26 and 36. Accordingly, the arguments directed to the rejection of 
claims l , 22, and 35 are equally applicable to the TExarnirier's later rejections of claims 26 and 36. 
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lines normal to such faces of stacked edges, nor do they impose any geometrical conditions on 
such lines. It is submitted that interpreting claims 1, 22, 26, 35, and 36 in the manner implicitly 
done by the Examiner would, in effect, vitiate the effect of the respective provisos (i) in defining 
the scope of the respective claims, and would be contrary to the usage of the term "surface" set 
forth by applicants and discussed hereinabove in greater detail. . ■ ■ 

Clearly, the stators disclosed by the c 438 patent and the instant application are both 
comprised of layers of soft magnetic material. However, it may readily be seen that the 
orientation of layers in the stator disclosed by the *438 patent is substantially different from that 
required by applicant's claims 1, 22, and 35, because proviso (i) in each of claims I, 22, and 35 
clearly is not satisfied by a large part of the '438 patent stator, e.g., by layers 3a of pole shoes 3 
depicted in Figs. A1-A3; their orientation is parallel, not perpendicular . (The same 
considerations also apply to claims 26 and 36). Accordingly, applicants respectfully but 
emphatically maintain that the Examiner's position that the '438 patent teaches the claimed 
structure except for the amorphous material that is taught by Mischler cannot be sustained. 

Furthermore, it is respectfully submitted that there is no disclosure or suggestion in the 
'438 patent that would suggest any alternative geometrical configuration for a stator, let alone 
the particular configuration delineated by present claims 1, 22, and 35 (and claims 26 and 36). 
The Examiner has pointed to none. In fact, the teaching of the '438 patent points away from the 
stator configuration required by claims 1, 22, and 35. The Federal Circuit has pointedly 
observed, " 'as a general rule,' ... references that teach away cannot serve to create a prima facie 
case of obviousness." In Re Gurley, 27 F.3d 551, 553, 31 USPQ 2d, 1131, 1132 (Fed Cir. 
1994). 
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Claims 1, 22, and 35 also delineate structural features that essentially determine the 
magnetic reluctance of the motor stator. In particular, proviso (ii) of claims 1 and 35 requires 
that magnetic flux cross one air gap in traversing each segment of the stator, while proviso (ii) of 
claim 22 requires that flux traverse each segment without crossing an air gap. As set forth in the 
specification, e.g. at page 3, lines 19-22 in connection with a discussion of the '438 patent , as 
prior art, the reluctance of the stator is a significant concern in many motor designs. More 
specifically, a stator structure wherein contiguous layers of the wound, back iron segments and 
the pole pieces meet only at points, and not at lines, gives rise to undesirably high reluctance. 
Such is the case with the stator taught by the '438 patent and depicted by Figure Al. Layers 2a 
and 3a in back iron segments 2 and pole pieces 3, respectively, are mutually perpendicular and 
thus join each other only at points, in a grid-like pattern, and not along lines. Such a grid-like 
intersection inherently cannot be present in a stator core having multiple segments wherein the 
constituent laminations are all perpendicular to the rotation axis of the associated electric motor, v 
Instead, the laminations would join substantially along lines, as taught by applicants, e.g. as best 
depicted by Figs. 4 A and 4B. It again is to be emphasized that the Examiner has not pointed to 
any teaching in the c 438 patent that would disclose or suggest any stator structure in which all 
the segments , including the pole shoes, are comprised of layers of material oriented 
perpendicular to the rotor axis, instead of parallel as depicted in Fig. Al. This fundamental 
structural difference between appellant's claimed stator and any stator disclosed or suggested by 
the '438 patent provides ample basis for predicating patentability of claims 1, 22, and 35 over the 
'438 patent and Mischler et al. 
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Significantly, the exciting current drawn by a motor having the stator delineated by 
claims 1, 22, and 35 is lower than that required for a stator of higher reluctance , such as that 
disclosed by the '438 patent and depicted by Fig. Al. As a result, the motor of the invention 
delivers more torque and output power for a given input current than a motor employing any 
stator core disclosed or suggested by the '438 patent. This distinction provides additional 
support for the patentability of the present claims over the teaching of the 6 43 8 reference. 

Even less is there any disclosure or suggestion in the '438 patent of the additional 
features set forth in claim 2 (and claims 3 and 8 dependent thereon). In particular, claim 2 calls 
for the tooth and back-iron sections to be in contacting engagement. On the other , hand, as 
quoted in the above excerpt from the Office Action dated October 10, 2003, the Examiner 
acknowledges that the '438 patent discloses "self adhesive foil spacers" separating the sections. 
Applicants respectfully submit that the *438 patentees thereby teach away from the invention of 
claims 2, 3, and 8. 

Recognizing that the c 438 patent does not disclose or suggest a stator employing 
amorphous metal strip material, as required by claims 1, 22, and 35, the Examiner has combined 
the teachings of Mischler et al. and the *438 patent. 

Mischler et al. discloses a stator structure for use in a motor which is fabricated using 
strip material and moldable magnetic composite, either amorphous metal tape and amorphous 
flake or similar conventional material. Exemplary of the Mischler et al. disclosure is Fig. 1 
thereof, reproduced in Appendix II as Fig. A4. As the annotation "FLUX" in Fig. A4 indicates, 
magnetic flux lines do not cross any air gap while traversing amorphous metal-containing 
segments 1 1 and 12. Each of the layers 13 of amorphous metal strip is said to be "continuous" 
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(col. 2, line 59), and thus inherently without any air gap. By way of contrast, traversal of such an 
air gap is required by appellant's claims 1 and 35. However, the embodiment depicted by Fig. 
A4 further requires molded composite pole pieces 18 and 19 (col. 2, lines 64-67). Such pole 
pieces are said to comprise amorphous metal powder or filament, or, alternatively, other 
materials such as ferrous particles in a binder (col. 1, lines 63-66), and not layers of amorphous 
metal strips as required for the segments of appellant's claimed stator. A molded composite , 
magnetic material inherently has a myriad of magnetic gaps therein. This feature of the Mischler ; 
et al. Fig. A4 embodiment is discussed at page 4, lines 1-4, of applicants' specification; thus, the 
structure it requires is clearly excluded by proviso (ii) of instant claims 1, 22, and 35, 
respectively. 

While the embodiments depicted by Figs. 8 and 9 of Mischler et al. do not comprise a 
molded composite pole piece, they still employ continuous, nested amorphous metal strip lacking ; 
any air gap . Moreover, the ribbon in the pole extension sections in these embodiments, e.g. 
sections 43 and 48 depicted by Figs. 8 and 9, is circumferentially disposed about rotor 22. Such 
an orientation has a strongly adverse effect on the efficiency of the Mischler et al. motor. 
Magnetic flux emanates predominantly in a radial direction from the magnetic poles of rotor 22, 
whatever the rotor type. Such is the case for a permanent magnet, wound field, or squirrel cage 
induction type rotor, inter alia. One skilled in the motor art would recognize that during most of 
the rotor's rotation, this flux will enter the radially innermost layers of sections 43 or 48 in a 
direction that is predominantly radial from the rotor. Hence, such flux enters these innermost 
stator layers predominantly normal to the ribbon plane. As a result, strong, dissipative eddy 
currents will be induced in the layers. Such eddy currents will markedly increase the observed 
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core loss of the stator and detrimentally decrease the overall energy efficiency of the motor. 
Overheating and premature failure of the motor are highly likely. Moreover, the teaching of 
such a structure by Mischler et al. would point a skilled person away from the combination 
proposed by the Examiner. 

The Mischler et aL patent clearly does not disclose or suggest any structure wherein flux 
traversing a stator segment crosses one air gap. Rather, each of the embodiments disclosed 
employs continuous strips of amorphous metal, significantly limiting the types of motor in which : 
their stator structure may be applied and the performance achievable by such motors. The stator 
of applicants' claim 1 is not so limited. If a continuous segment of the Mischler et al. motor is 
magnetized (for example, the segment 38 in Mischler et al.'s Fig. 7), then only the right half of 
the 12 o'clock tooth and the top half of the 3 o'clock tooth are magnetized. The other halves of 
the 12 o'clock and 3 o'clock teeth represent parts of different, unmagnetized, segments. 
Effectively, only half of the volume of each tooth is magnetized. Therefore, if segment 38 is 
magnetized to 1.5 T, the 12 o'clock tooth will perform as if the entire tooth were magnetized to 
only 0.75T. This would provide half the torque of a tooth fully magnetized to 1 .5T. 

Furthermore, the Mischler et al. structure using continuous strips is not conducive to the 
construction of polyphase motors. Such devices, that notably include three phase motors, are 
widely used in industrial and commercial applications. The Mischler et al. structure inherently is 
not suited to carry any significant flux from segment to segment, so that winding patterns 
wherein turns encompass multiple teeth cannot be used effectively. Such configurations are 
widely used in motor construction. By way of contrast, appellant's stator is not so limited, and 
can readily accommodate virtually all common motor winding patterns. 
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The Mischler et al. limitation that the flux does not jump an air gap also places 
restrictions on the combinations of frequency, speed and torque at which their motor operates. 
These restrictions, which have heretofore made amorphous metal stators unsuitable for 
conventional motor applications, have been eliminated by the stator called for by present claims 
1, 2, 3, 8, 19-22, and 35. Overall versatility of the motor is improved; operational ranges and 
levels of speed, frequency and torque are increased. When compared with any stator constructed 
from the combined teachings of the '438 patent and Mischler et al., the stator recited by present 
claims 1, 2, 3, 8, 19-22, and 35 is smaller, lighter, much less expensive to construct and far more 
versatile and efficient in operation. 

Applicants respectfully submit that it was not obvious to manufacture an amorphous 
metal rotor having the structure of the '438 patent. Had it been obvious to do so, Mischler et al, 
and other prior art workers would have attempted to combine the teachings of the cited 
references and realized the significant advantages afforded by the stator delineated by applicants' 
claims. The Examiner has tacitly admitted that Mischler et al. fails to disclose or suggest 
applicants' structure. In response to applicants' argument that Mischler et al. does not teach flux 
traversing an air gap and the operational limitations that ensue, he states: "Mischler is only relied 
upon for the inexpensive amorphous material used in motors" (emphasis added). The 
Examiner's admission is submitted to be evidence on its face of the use of hindsight to pick and 
choose among the features of Mischler et al. Such an approach has repeatedly been adjudged to 
be impermissible by the courts. For example, Federal Circuit stated in In re Fritch, 972 F. 2d 
1260, 23 USPQ2d 1780, 1783-84 (Fed. Cir. 1992): 
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"The mere fact that the prior art may be modified in the mariner suggested by 
the Examiner does not make the modification obvious unless the prior art 
suggested the desirability of the modification. . . 

"It is impermissible to use the claimed invention as an instruction manual or 
'template* to piece together the teachings of the prior art so that the claimed 
invention is rendered obvious. This court has previously stated that *[o]ne 
cannot use hindsight reconstruction to pick and choose among isolated, 
disclosures in the prior art to deprecate the claimed invention."' (quoting In re 
Fine, 837 F,2d 1071, 1075, 5 USPQ 2d 1596, 1600 (Fed. Cir. 1988)). 

... Clearly, up to the time of applicants' invention, no stator having the structure called for 
by claims 1 5 2, 3, 8, 19-22, and 35 had been proposed by any prior art worker, including those 
represented by the '438 disclosure and Mischler et al. The prior art stators and their attendant ' 
disadvantages are discussed at pages 1 and 2 of the specification. It is submitted that the 
proposed , combination of the *438 disclosure and Mischler et al. can be made only in light of 
applicants' own disclosure. Even then, any stator constructed from the combined teachings of 
the '438 disclosure modified in light of Mischler et al. to include amorphous metal, would 
require substantial reconstruction and redesign which is not fairly taught by the references. 

In his earlier Office Action of April 1 7, 2002, the Examiner has responded to applicants' 
arguments with respect to the lack of air gap in the Mischler et atl. structure as follows: 

The Applicant's argument that Mishler must have a continuous magnetic circuit is not 
persuasive. First because there is no such limiting teaching in Mishler. Second because 
Mishler teaches the equivalence of steel stripe and amorphous tape, such that a person of 
ordinary skill in the art is merely choosing between known equivalents (as taught by 
Mishler) when making the stator of the' 438 patent from amorphous [sic] tape. The 
Applicant's arguments regarding the rotor with an air gap is not persuasive, because the 
limitation is part of the non-elected/non-examined claims. 

This contention of the Examiner that the Mischler et al. teaching is not limited to a 
continuous magnetic circuit is, respectfully, traversed. Applicants are not aware of any 
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disclosure or suggestion in Mischler et al. of a discontinuous circuit, and the Examiner has 
pointed to none. Moreover, every one of the structures disclosed by Mischler et al. comprises 
continuous structures, clearly including the embodiments of Figs. 1, 3-5, and 7-9. The 
amorphous metal tape is repeatedly said to be "continuous" (see, e.g., col. 2, line 59; col. 3, line 
18; and claim 4 at col. 5, line 13). While the Mischler et al. disclosure admittedly contemplates 
the use of certain amorphous metal compositions in the construction of a motor stator, it does not 
suggest a stator having the geometrical structure required by applicants' claims; this is true of a 
stator having the one-gap structure set forth in claims 1 and 35 or the no-gap structure delineated 
by claim 22. Moreover, there is no suggestion or disclosure in either the '438 patent or Mischler 
et al. that would motivate combining the references to derive a stator for a radial flux motor 
having, in combination, a plurality of segments comprised of a plurality of layers of amorphous 
metal ribbon, each having a top and a bottom surface, and the segments being oriented such that: 
(i) a line normal to either of the surfaces at substantially any point thereon is substantially 
perpendicular to the axis of rotation of the rotor of the motor; and (ii) when traversing the 
segment, the flux either crosses one air gap or does not cross an air gap. 

Inasmuch as present claims 2, 3, 8, and 19-21 depend directly or indirectly from claim 1 
and further limit its subject matter, they are submitted to be patentably unobvious over any 
combination of Mischler et al. and the '438 German patent, for at least the reasons set forth 
hereinabove. 

Claims 19-21 were further rejected by the Examiner under 35 USC 103(a) as follows: 

Regarding claims 19-21, the heat treatment, application of a magnetic field, and 
annealing are method of making limitations that are not germane to the patentability of 
the apparatus. 
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Applicants respectfully submit that heat treatment or annealing, whether or not a 
magnetic field is applied, structurally alters the stator recited in claims 19-21 and is thus properly 
germane to the determination of patentability of those claims. As set forth in the specification, 
e.g. at page 15, lines 7-16, heat treatment enhances the magnetic properties of the amorphous 
metal strip used in constructing the stator recited by claims 19-21. Moreover, the specification 
teaches that different forms of heat treatment result in different microstructures within the metal 
strip. The heat treatment recited at page 15, lines 10-11 modifies a substantially glassy or 
amorphous microstructure, whereas the heat treatment presented at page 15, lines 17- 19 results 
in the formation of a nanocrystalline microstructure characterized by the presence of a high 
density of grains having average size less than about 100 nm. The specification teaches that each 
of the aforesaid heat treatments, which produces differences that are clearly structural, also 
results in improvement of the magnetic properties of the amorphous metal strip, notably the core 
loss. No evidence to the contrary has been adduced by the Examiner. 

Significantly, both the '438 patent and Mischler et al. disclosures are devoid of any 
teaching concerning heat treatment or annealing of amorphous metal materials. The Examiner 
has not provided any citation otherwise. As a result, a stator constructed in accordance with their 
combined teachings would not have the microstructure that results from such heat treatment, and 
so would not benefit from the improvement in magnetic properties, such as core loss, that attends 
such structure. A motor comprising a stator having low core loss operates with high efficiency 
and speed, low production of waste heat, and minimized need for auxiliary cooling means. The 
significance of low core loss is set forth in the specification, especially at page 16, line 30, 
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through page 17, line 7, and is further discussed hereinbelow in conjunction with the rejection of 

claims 1 5-1 8 and 26-33 over the '438 patent and Mischler et al. 

It is well established that a process-like limitation may properly be present in a product 

claim. In re Moore, 439 F.2d. 1232, 169 USPQ 239 (C.C.P.A. 1971). This precept was further 

amplified by the same court in In re Garnero, 162 USPQ 221, 223 (C.C.P.A. 1969): 

However, it seems to us that the recitation of the particles as "interbonded one to 
another by interfusion between the surfaces of the perlite particles" is as capable of 
being construed as a structural limitation as "intermixed," "ground in place," "press 
fitted," "etched," and "welded," all of which at one time or another have been 
separately held capable of construction as structural, rather than process limitations. 

Applicants submit that the process-like limitations recited in claims 19 ("subjected to a 
heat treatment") and 20 ("a magnetic field having been applied") are properly construed as 
structural using the same reasoning that led the court to hold "interbonded" to be a structural 
limitation in Garnero. It is submitted that structural differences that are manifested. in relevant 
properties are submitted to be clearly germane. Furthermore, it is well established that applicants 
should be allowed reasonable latitude in phraseology when claiming their invention. MPEP 
2173.05(n); Ex parte Setback 151 U.S.P.Q. 62; In re Chandler, 319 F.2d 211, 225, 138 USPQ 
138, 148 (CCPA 1963). As a consequence, the limitations of claims 19 and 20 properly 
predicate the patentability of these claims over the art cited. Claim 21 is dependent from claim 
1 9 and thus is patentable for at least the same reasons. 

Moreover, claims 19 to 21 depend directly or indirectly from claim l s which is submitted 
to be patentably unobvious over any combination of Mischler et al. and the '438 patent, for the 
reasons set forth hereinabove. It is therefore submitted that dependent claims 19 to 21 are also 
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patentable over the proposed combination of Mischler et al. and the '438 patent for at least the 
same reasons. 

Still further, applicant/appellants respectfully submit that the Mischler et al. disclosure 
fails to disclose or suggest features a) and b) of present claim 22. Feature a) requires the 
presence of an inner restraining means for protecting and strengthening at least the tooth sections 
of the stator, while feature b) requires an outer restraining means for securing the plurality of 
segments in generally circular abutting relationship. Applicants are unaware of any teaching in 
Mischler et al. of these features, and the Examiner has pointed to none. The only support 
structure disclosed by Mischler et al. is the molded composite magnetic pole faces, e.g: faces 18 
and 19 depicted by Fig. A4. These pole faces are said by Mischler et al. to "hold together the 
assembly and contacting pairs of core straight legs" (col. 2, lines 64-67). Such structural and 
functional differences of these faces clearly distinguish them from features a) and b) of claim 24. 
The absence of any suggestion in the Mischler et al. patent concerning features a) and b) is 
submitted to provide additional basis for predicating patentability of claim 22. 

In view of the above remarks, it is respectfully submitted that present claims 1, 2, 3, 8, 
19-22, and 35 are patentable over the '438 patent and Mischler et al. 

Accordingly, withdrawal of the rejection of claims 1, 2, 3, 8, 19-22, and 35 under 35 USC 
§ 1 03(a) is respectfully requested. 

D. Claims 4 and 5 (dependent from claim 1) and claim 23 (dependent from 
claim 22) meet the conditions for patentability because neither the '438 patent, 
Mischler et al., nor Thomas, either alone or in combination, teaches or suggests the 
amorphous metal stators of claims 4, 5, and 23. 
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The Examiner rejected claims 4, 5, and 23 under 35 USC §103(a) as follows: 

Claims 4, 5, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
'438 patent and Mischler, in further view of Thomas (US 2556013). The '438 patent 
teaches the wedges 7 having a self adhesive to bond the teeth sections 3 and the back iron 
sections 2, where the adhesive does not include the first free end 5. The self adhesive 
inherently covers a substantial portion of the stator, such that the adhesive bonds to both, 
the tooth and the back iron sections. The '438 patent and Mischler teach every aspect of 
the invention except a steel band peripherally around the stator. Thomas teaches a steei 
band 2 to secure a laminated stator core 3. It would have been obvious to a person skilled 
in the art at the time of the invention to construct the stator of the '438 patent and 
Mischler with the steel band of Thomas because steel has a good tensile strength and 
because the '438 patent teaches the stator core is secured in a frame. 


The Examiner's statement that the '438 patent and Mischler et al. teach every aspect of 
the invention except a peripheral steel band is, respectfully, traversed. 

As discussed hereinabove in connection with the rejection of claims 1, 2, 3, 8, and 19-22 
under 35 USC § 103(a), over the c 438 patent and Mischler et al., present claim 1 calls for a stator 
comprised of segments, each of which comprises a plurality of layers of amorphous metal strips, 
each of which has a top and a bottom surface and is oriented such that (i) a line normal to either 
of the surfaces at substantially any point thereon is substantially perpendicular to the axis of 
rotation of the rotor, and (ii) when traversing the segment, the flux crosses one air gap. Even 
taking the '438 patent and Mischler et al. teachings together, there is not provided any suggestion 
whatsoever concerning a stator that satisfies the combined requirements of provisos (i) and (ii). 

Like Mischler et al., Thomas does not disclose or suggest an amorphous metal stator 
wherein the flux crosses only one air gap. Moreover, Thomas teaches a stator composed of 
stacked laminations, each having a surface whose normal is parallel, not perpendicular, to the 
axis of rotation of the rotor with which the stator is associated, contrary to the orientational 
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requirement discussed hereinabove in connection with the 103(a) rejection of claims 1, 2, 3, 8, 
19-22, and 35. Thomas does not teach an amorphous metal stator that is not brittle, and which 
exhibits increased magnetic permeability and overall efficiency without adverse thermal 
characteristics. In this respect, Thomas does not add to the teaching of the '438 patent and 
Mischler et al. and cannot be combined therewith to render obvious a stator having the. 
geometrical form delineated by claim 1, let alone the particular stator recited by claims 4 and 5 
dependent thereon. When compared to any stator constructed in view of the teaching of the '438 
patent, modified in light of Mischler et al. and further modified in light of Thomas, the stator 
required by present claims 4 and 5 exhibits increased economy of construction and improved 
operating versatility and efficiency. 

In addition* claim 23 inherits from claim 22 the requirement of inner and outer restraining 
means. The Examiner has not pointed to any disclosure or suggestion in Thomas of an inner 
restraining means. As set forth in claim 22, the inner restraining means provides protection and 
strengthening for at least the tooth section of the claimed stator. Such functions are not provided 
by any stator constructed in accordance with the combined teaching of the '438 patent, Mischler 
et al., and Thomas. 

Accordingly, applicants respectfully submit that claims 4, 5, and 23 are patentable over 
the combination of the '438 patent, Mischler et al., and Thomas. Withdrawal of the rejection of 
claims 4, 5, and 23 under 35 USC § 103(a) is respectfully requested. 

E. Claims 6 and 7 (dependent from claim 1), and claims 24 and 25 
(dependent from claim 22) meet the conditions for patentability because neither the 
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'438 patent, Mischler et al., Thomas, nor Laing, either alone or in combination, 
teaches or suggests the amorphous metal stators of claims 6, 7, 24, and 25, 


Claims 6, 7, 24, and 25 were rejected under 35 USC 103(a) on the following basis: 


Claims 6, 7, 24, and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over the '438 
patent, Mischler, and Thomas, in further view of Laing (US 3591819). The '438 patent, 
t Mischler, and Thomas teach every aspect of the invention except the bonding material 
being an epoxy resin and the inner restraining member being a bonding material and a 
metal band. Laing teaches a laminated stator having a plurality of sections, where the 
sections are held together by a synthetic resin, and a rivet. The examiner takes official 
notice that an epoxy resin is well known synthetic resin in the motor art. It is inherent 
that the rivet is metal. It would have been obvious to a person skilled in the art at the time 
of the invention to construct the stator of the '438 patent, Mischler, and Thomas with the 
bonding material being a resin because Laing teaches that synthetic resins are a known 
binding material between stator lamination sections, with the resin being an epoxy resin 
because it is easily molded around the laminations, and with the rivet (banding) securing 
the tooth laminations together because Laing teaches that both a rivet and resin are used 
to secure the laminations together. 


For the reasons set forth above in conjunction with the rejection of claims 4, 5, and 23 
under 35 U.S.C. § 103(a) over the '438 patent, Mischler et al., and Thomas, applicants 
respectfully traverse the statement that the '438 patent, Mischler et al., and Thomas teach every 
aspect of the invention except the bonding material being an epoxy resin and the inner 
restraining member being a bonding material and a metal band. It is submitted that Thomas does 
not cure the lack of disclosure in the '438 patent and Mischler et al. concerning a stator 
comprising amorphous metal strips oriented such that (i) a line normal to either of the surfaces at 
substantially any point thereon is substantially perpendicular to the axis of rotation of the rotor, 
and (ii) when traversing the segment, the flux crosses one air gap. Claims 6 and 7 clearly inherit 
these limitations from claim 1 . 

Like Mischler et al. and Thomas, Laing does not disclose or suggest amorphous metal 
stators wherein the -flux crosses only one air gap; Like Thomas," Laing also teaches a stator 
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composed of stacked laminations, each having a surface whose normal is parallel, not 
perpendicular, to the axis of rotation of the rotor with which the stator is associated. Further, 
Laing does not teach an amorphous metal stator which is not brittle, and which exhibits enhanced 
magnetic permeability and overall efficiency without adverse thennal characteristics. In this 
respect, Laing does not add to the teachings of the r 438 patent, Mischler et al. and Thomas. Nor 
does it cure the lack of disclosure of the basic structure required by claim 1, from which claims 
6-7 depend. As a result, it cannot be combined with the '438 patent, Mischler et al. and Thomas 
to render obvious the invention recited by present claims 6 and 7. Any stator constructed from 
the combined teachings of the '438 patent, Mischler et al., Thomas and Laing would still lack the 
structure and advantageous properties of the stator delineated by present claims 6 and 7, and as 
such would be far more expensive to construct and operate. 

The Examiner has stated in his Office Action dated April 17, 2002, that applicants 
are not viewing the cited references in combination. This statement is, respectfully, traversed. 
With respect to the rejection of claims 6, 7, 24, and 25, the Examiner's rejection indicates that 
'438, Mischler et al., and Thomas teach every aspect of the invention except the bonding 
material being an epoxy resin and the inner restraining member being a bonding material and a 
metal band. Applicants respectfully disagree. As set forth above in connection with the 
rejection of claims 4, 5, and 23, even in combination, the '438, Mischler et al., and Thomas 
references fail to disclose applicants' claimed structure as recited by independent claims 1 and 
22, from which claims 6, 7, 24, and 25 depend. The Examiner has not pointed to any teaching in 
Laing that cures this deficiency or any suggestion in Laing that would motivate a skilled artisan 
to modify the combined teaching of the '438, Mischler et al., and Thomas references to produce 
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the structures required by present claims 6, 7, 24, and 25. Laing is presented as teaching a 
laminated stator having a plurality of sections, where the sections are held together by a synthetic 
resin and a rivet. A rivet is not a banding, and the Examiner has not presented any evidence that 
one of ordinary skill in the art of motor construction would regard it otherwise. It is thus 
respectively submitted that applicants 1 reading is consistent with the combined teaching of the 
references and is not the result of reading any of the references individually. ; ; 

Accordingly, reconsideration of the rejection of claims 6, 7, 24, and 25 as being 
unpatentable over the '438 patent, Mischler et al., Thomas and Laing is respectfully requested. ; 

F* Claim 9 (dependent from claim 1) and claim 34 (dependent from claim 26) 
meet the conditions for patentability because neither the '438 patent, Mischler et al., 
nor Frischmann, either alone or in combination, teaches or suggests the amorphous 
metal stator of claims 9 and 34, 

Claims 9 and 34 were rejected as unpatentable under 35 USC 103(a) as follows: 

Claims 9 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over '438 and Mischler, 
in further view of Frischraann(US 4197146). The '438 patent and Mischler teach every aspect 
of the invention except the specific atomic composition of the amorphous metal. 
Frischmann teaches the amorphous metal can made up of ONE OR MORE OF THE 
FOLLOWING: Fe, Ni, or Co from 70-90% which can be replace by Mo, W, Cr, and V 
from 70-90%, and C, B, P from 10-30% which can be replaced by Al, Sn, Sb, Ge, In and 
Be from 10-30% (which includes Si, Al, and Ge between 5-20%). Frischmann teaches 
that the elements within the group are interchangeable and that more than one could be 
used, which includes Y+Z replaced by In, Sn, or Sb. Frischmann teaches an impurity of 
C being 0-2% which includes the range of 0-1%. It would have been obvious to a person 
skilled in the art at the time of the invention to construct the stator of the '438 patent and 
Mischler with MYB composition, with M replaced by up to 10% Mo, W, Cr, or V 
because Frischmann teaches that more than one M element may be used, with the (Y+Z) 
replaced by In, Sn, or Sb because Frischmann teaches that more than one Y and Z 
elements can be used, and because it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges involves 
only routine skill in the art In re Alter, 105 USPQ 233. 
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As set forth hereinabove in connection with the rejection of claims 1, 2, 3, 8, 19-22, and 
35 under 35 U.S.C. § 103(a), applicants respectfully traverse the indication that the c 438 patent 
and Mischler et al. disclose a stator having the structure required by either claim 1 or claim 26, 
from which claims 9 and 34 depend, respectively. 

Frischmann discloses an electrical magnetic component that is said to comprise a 
magnetic metal which is at least 50% amorphous and is characterized by compacted 
discontinuous, substantially oblate spheroidal flakes having a thickness between about 0.0005" 
and about 0.002", a length between about 0.01" and about l n , and a width between about 0.01" 
and about 1". Frischmann does not teach any requirement that his flakes be coherently oriented. 
By way of contrast, the stack layers recited by claim 1 are inherently coherently oriented. 
Moreover, Frischmann' s flakes clearly are not strips, as also required, and the Examiner has not 
adduced any evidence that one of ordinary skill in the motor construction arts would regard them 
otherwise. Accordingly, it is submitted that Frischman teaches away from both the stator 
construction recited by applicants' claims and the stators provided by the '438 patent and 
Mischler, thereby rendering improper the Examiner's combination of Frischmann with Mischler 
and the '438 patent. ["[W]e conclude that Sharon teaches away from a proposed combination 
with McFee. . .Accordingly, the Board's combination of Sharon with McFee to reject the disputed 
claims was clear error." {In re Rudko, Civ. App. No. 98-1505, slip op. at 5-6 (Fed. Cir. May 14, 
1999) (unpublished).] 

The Frischmann compacted component is disclosed as useful in constructing devices 
including motors and transformers. However, the magnetically discontinuous nature of this 
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component inherently results in a very large number of air gaps therewithal, since flux must 
perforce cross a discontinuity at each passage from particle to particle. As a result, any 
component constructed in accordance with the Frischmann teaching does not satisfy the 
requirement of the respective provisos (ii) of claims 1 and 26 and is inherently incapable of 
exhibiting enhanced magnetic permeability and overall operational efficiency without adverse 
thermal characteristics. While Frischmann discloses an amorphous metal composition said to be 
useful for. fabricating electrical magnetic components, any resulting stator lacks the advantageous 
features afforded by the stator delineated by applicants' claims 9 and 34. As a result of the low 
magnetic permeability of the portion of the stator that comprises compacted, discontinuous 
magnetic particles, the overall magnetic reluctance of the Frischmann stator is far higher than 
that of applicants' stator, which has relatively low reluctance, since flux traverses the segments 
thereof crossing either one air gap (proviso (ii) of claim 1, from which claim 9 depends) or no 
gaps (proviso (ii) of claim 26, from which claim 34 depends). Moreover, Frischmann does not 
remedy the lack of disclosure in the 6 438 patent and Mischler et al. concerning the particular 
orientation of amorphous metal strips called for by claims 9 and 34. In these respects, 
Frischmann does not add to the teaching of the ! 438 patent and Mischler et al., and cannot be 
combined therewith to render obvious the invention recited by claims 9 and 34. 

It is further submitted that the structural distinction between the instant stator and 
Frischmann's renders the Examiner's reliance on Alter misplaced. In that case, the optimization 
held to be obvious was an adjustment of temperature and concentration affecting a chemical 
reaction. The variables were clearly numerically specified, and modification thereof was held by 
the court to result in differences in only degree, not in kind. On the other hand, the Examiner has 
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not introduced any evidence that one of ordinary skill would regard the selection of a 
composition suitable for the flake used in the Frischmann stator as providing guidance for the 
selection of a composition suitable for the strip used in applicants' stator. It is submitted that 
stators incorporating flakes and strips exhibit properties that are different in kind, not in degree, 
e.g. as evidenced by the increased reluctance delineated in the specification. at page 3, line 19. 
As a result, applicants submit that the identification of a composition for applicants* stator based 
on Frischmann cannot fairly be regarded as a routine optimization of the sort considered obvious 
under the test of Alter. 

Still further, the stator of claim 34 inherits from claim 26 the limitation that its core loss 
be less than "L" when operated at an excitation frequency "f * to a peak induction level B max , 
wherein L is given by the formula L = 0.0074 f (B max ) L3 + 0.000282 f 1 ' 5 (B max ) 2 * 4 , the core loss, 
excitation frequency and peak induction level being measured in watts per kilogram, hertz, and 
teslas, respectively- Neither the c 438 nor Mischler et al. patents provide any numerical core loss 
values, let alone the advantageously low core loss required by claim 26, and thus, claim 34. As 
set forth in greater detail hereinbelow in connection with the rejection of claims 15-28, 36-33, 
and 36 under 35 USC § 103(a), attainment of such a low core loss by a structure suitable for use 
in constructing a motor is not disclosed or suggested by the art applied in the present rejection. 

Accordingly, reconsideration of the rejection of claims 9 and 34 under 35 U.S.C. § 103(a) 
over the '438 patent, Mischler et al. and Frischmann is respectfully requested. 

F. Claims 10 and 11 (dependent from claim 1) meet the conditions for 
patentability because neither the '438 patent, Mischler et al., nor Datta et aL, either 
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alone or in combination, teaches or suggests the amorphous metal stator of claims 
10 and 11. 


Claims 10 and 1 1 were rejected under 35 USC 103(a) as follows: 

Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over the '438 
patent, Mischler; and Frischmann, in further view of Datta et al. (US 4,409,041). The '438 
patent, Mischler, and Frischmann teach every aspect of the invention except the FeBSi 
formula. Datta teaches the FeBSi formula with the ranged [sic] and number claimed by 1 
the applicant. It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to construct the stator of "438, Mishcier, and Frischmann with the 
amorphous material as set forth in claims 10 and 11, because Datta suggests the disclosed 
range and because Datta suggests the disclosed range to enhance the magnetic properties. 


The Examiner's indication that the *438 patent, Mischler et al., and Frischmann teach 
every aspect of the invention except the FeBSi formula is, respectfully, traversed. As set forth 
hereinabove in connection with the remarks on the rejection of claims 9 and 34 under 35 U.S.C. 
§ 103(a), the combination of the '438 patent, Mischler et al., and Frischmann fails to disclose a 
stator having the structure required by claim 1, from which claims 10 and 1 1 indirectly depend. 

The Datta et al. disclosure is directed to an iron-based, boron containing magnetic alloy 
having at least 85 percent of its structure in the form of an amorphous metal matrix annealed in 
the absence of a magnetic field at a temperature and for a time sufficient to induce precipitation 
therein of discrete particles of its constituents. No disclosure or suggestion is provided by Datta 
et al. of the desirability of using amorphous metal in the construction of electric motor 
components. Moreover, the disclosure of magnetic properties found in Datta et al. is directed to 
high frequency properties. Each of the examples in Datta et al. discloses properties measured on 
a magnetic core having a closed magnetic path and carried out e.g. at a frequency of 50 kHz and 
at an induction level of 0. 1 T. One skilled in the art would recognize that losses measured in an 
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open magnetic circuit are higher than those seen in a closed path, as discussed in more detail by 
applicants in the specification at page 1 7, lines 20-3 1 . 

Clearly the Datta et al. disclosure is directed to core applications, not to motors or other 
rotating devices. Applicants 

In an earlier Office Action dated April 17, 2002 at page 1 1, the Examiner indicated that a 
motor is in the same field of endeavor as a magnetic device with an amorphous core. Applicants 
traversed this allegation in the Amendment dated July 3, 2002, and the Examiner has not 
responded with any evidence to substantiate his position. Art references from different fields of 
endeavor clearly may not be combined to render applicants' invention obvious. In re Oetiker, 
977 F.2d 1443, 24 U.S.P.Q.2d 1443 (Fed. Cir. 1992). 

In particular, , the magnetic materials art recognizes a significant and clear distinction 
between magnetic materials suitable for use in static core devices (e.g., transformers and 
inductors) and in dynamic devices (e.g., motors, generators, and other rotating electrical 
machines). A skilled person would not be motivated to consider both classes of materials on an 
equal footing, or to infer the desirability of a material for use in one device class from a teaching 
of the desirability of that material in the context of the other class. More particularly, designers 
of transformers and motors would recognize different materials as best suited for use in the 
respective devices. 

The distinction arises from fundamental differences in the pattern of magnetization 
process occurring during operation of the respective devices. Generally speaking, the time- 
dependent magnetic excitation in dynamic devices (e.g., motors and generators) varies in both 
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direction and magnitude, whereas the excitation in static devices varies in magnitude, but with 
little or no directional variation. 

More specifically, the vectorial magnetization developed in each volume element of an 
operating transformer or inductor core is directed along a single direction, which is characteristic 
for that element. During each AC excitation cycle the magnitude of the magnetization in each 
volume element varies, most often sinusoidally, but the direction of magnetization in each 
element remains predominantly along a single spatial direction. 2 As a result, high performance 
static devices such as transformers and inductors are appropriately designed using magnetic 
materials whose magnetic properties are anisotropic. Such materials exhibit markedly different . 
magnetic characteristics when magnetically excited in different geometrical directions within the < 
strip plane. 

The situation in an operating motor is quite different. In most cases, both the direction 
and magnitude of magnetization in significant portions of either a rotor or stator may vary 
continuously as the motor operates. Hence, motor components are ordinarily designed with 
isotropic materials, i.e., materials whose magnetic behavior is substantially independent of the 
direction in which they are magnetically excited. 

Applicant/appellants respectfully submit that merely locating every element of claims 10 

and 1 1 in one of the references of a proposed combination is insufficient to render the claim 

unpatentably obvious under 35 USC §103(a), absent a proper motivation to combine. As the 

Federal Circuit has stated in In re Rouffet, 47 USPQ 2d 1453, 1457 (Fed. Cir. 1998), 

'\ . . 'virtually all [inventions] are combinations of old elements.' Environmental 
Designs, Ltd. v. Union Oil Co., 713 F.2d 693, 698, 218 USPQ 865, 870 (Fed. Cir. 

2 For the most common situation in which the excitation is bipolar the magnetization is in opposite directions, J>ut 
along a common axis^during the respective halves of the AC cycle; 
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1983); see also Richdel, Inc. v. Sunspool Corp., 714 F.2d 1573, 1579-80, 219 USPQ 8, 
12 (Fed. Cir. 1983) ('Most, if not all, inventions are combinations and mostly of old 
elements.'). Therefore an examiner may often find every element of a claimed 
invention in the prior art. If identification of each claimed element in the prior art 
were sufficient to negate patentability, very few patents would ever issue. 
Furthermore, rejecting patents solely by finding prior art corollaries for the claimed 
elements would permit an examiner to use the claimed invention itself as a blueprint 
for piecing together elements in the prior art to defeat the patentability of the claimed 
invention. Such an approach would be 'an illogical and inappropriate process by 
which to determine patentability.'" Sensonics, Inc. v. Aerosonic Corp., 81 F.3d 1566, 
1570, 38 USPQ 2d 1551, 1554 (Fed. Cir. 1996). 

Applicant/appellants respectfully submit that the aforementioned considerations by which 
materials for static and dynamic magnetic devices are distinguished negates any alleged 
motivation for the proposed combination of Datta et al. with the '438 patent, Mischler et al., and 
Frischmann. The Examiner's claimed motivation that Datta "suggests the disclosed range" and 
"suggests the disclosed range to enhance the magnetic properties" falls short, because there is no 
evidence adduced to show that a skilled artisan would recognize the teachings as being 
applicable for motor applications. 

However, even assuming arguendo that the combination of the '438 patent, Mischler et 
al., and Frischmann with Datta et al. were to be made, the resulting stator would still lack the 
advantageous structure and properties afforded by applicants* stator, as recited by claims 10 and 
11. More specifically, the stator would not have in combination a structure having a plurality of 
layers of amorphous metal strips, each of which has a top and a bottom surface and is oriented 
such that (i) a line normal to either of the surfaces at substantially any point thereon is 
substantially perpendicular to the axis of rotation of the rotor, and (ii) when traversing the 
segment, the flux crosses one air gap. As a consequence, any stator constructed in accordance 
with the combined teachings of the cited references would lack the advantageous combination of 
magnetic properties, including-high induction and low material cost (see page 14, line 29, to page ~ 
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15, line 5 of applicants' specification) afforded by the stator of present claims 10 and 11. For 
these reasons, applicants respectfully submit that the stator recited by claims 10 and 11 is 
patentable over any combination of the '438 patent, Mischler et al., Frischmann, and Datta et al. 

Accordingly, reconsideration of the rejection of claims 10 and 11 under 35 U.S.C. 
§103 (a) as being obvious over the 6 438 patent, Mischler et al., Frischmann, and Datta et al.is 
respectfully requested. 


H. Claim 12 (dependent from claim 1) meets the conditions for patentability 
because neither the '438 patent, Mischler et al., Frischmann, nor Vernin et al., 
either alone or in combination, teaches or suggests the amorphous metal stator of 
claim 12. 

Claim 12 was rejected under 35 USC 1 03(a) on the following basis: 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over the *438 patent, 
Mischler, and Frischmann, in further view of Vernin et al. (US 5,922,143). The '438 
patent, Mischler, and Frischmann teach every aspect of the invention except 
nanocrystalline microstructurc. Vernin teaches than a nanocrystalline structure is 
suitable for magnetic cores. It would have been obvious to a person of ordinary skill in 
the art at the time of the invention to construct the stator of '438, Mischler, and 
Frischmann with the heat treated nanocrystal microstructure because Vernin teaches 
the nanostructure is good for magnetic cores. 

The Vernin et al. patent discloses a process for manufacturing a magnetic core made of 
an iron-based soft magnetic alloy having a nanocrystalline structure. The alloy is formed into a 
toroidal magnetic core and heat-treated based on particular conditions determined on the basis of 
the use envisaged for the magnetic core. No suggestion or disclosure is provided in the Vernin et 
al. patent that nanocrystalline alloys be used in motors or other rotating electrical machinery. 
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Applicant/appellants respectfully submit that the considerations set forth hereinabove in 
connection with the rejection of claims 10 and 11 over the '438 patent, Mischler et al., 
Frischmann, and Datta et al. apply with equal force to the Examiner's use of Vernin et al. in 
rejecting claim 12. Like Datta et al., the Vernin et al. disclosure is directed exclusively to 
magnetic core applications. On the other hand, the '438 patent, Mischler et al., and Frischmann 
all disclose aspects of electric motor construction. 

The Examiner's motivation for his combination is that "Vernin teaches the nanostructure 
is good for magnetic cores." Applicants submit that the alleged motivation is deficient on its 
face for the same reasons as discussed in connection with Datta et al. - the Examiner has not 
demonstrated that a skilled artisan would infer good motor properties from the good magnetic 
core properties allegedly disclosed by Vernin et al. 

However, even if the Examiner's proposed combination were to be made, any resultant 
device would still not satisfy the requirements of applicant/appellants' claim 12. As discussed 
hereinabove, applicant/appellants' claim 1 calls for a stator comprised of segments, each of 
which comprises a plurality of layers of amorphous metal strips, each of which has a top and a 
bottom surface and is oriented such that (i) a line normal to either of the surfaces at substantially 
any point thereon is substantially perpendicular to the axis of rotation of the rotor, and (ii) when 
traversing the segment, the flux crosses one air gap. Applicants' claim 12 inherits these 
limitations. None of the cited references or any combination thereof suggests this combination 
of structural features. In contrast, the presence of these features in applicants' stator as recited by 
claim 12 results in low core loss and thus a motor that is smaller, lighter, less expensive to 
construct and more versatile and efficient in operation than a motor employing a prior art stator. 
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As previously discussed, the low value of core loss afforded by the present stator results 
in a motor that is more efficient, generates less waste heat that must be dissipated, and is capable 
of higher speed operation than a motor employing any conventional steel core material. As 
discussed in detail by the specification, e.g. at page 16, lines 18-19 and 27-29, stators employing 
nanocrystalline alloy strip are especially preferred for motors wherein minimum size and high 
speed operation are desired. 

It is therefore submitted that the proposed combination of Vernin et al. with the '438 
patent, Mischler et al., and Frischmann, even if proper, does not disclose or suggest the stator 
recited by present claim 12. 

Accordingly, reconsideration of the rejection of claim 12 under 35 U,S.C. § 103(a) as '< 
being unpatentable over the combination of the T 438 patent, Mischler et al., Frischmann, and 
Vernin et al., is respectfully requested. 

I. Claims 13 and 14 (dependent from claim 1) meet the conditions for 
patentability because neither the '438 patent, Mischler et al., Frischmann, Vernin et 
al., nor Yoshizawa et al., either alone or in combination, teaches or suggests the 
amorphous metal stator of claims 13 and 14. 

Claims 13 and 14 were rejected under 35 USC 103(a) on the following basis: 

Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over the "438 
patent, Mischler, Frischmann, and Vernin, in further view of Yoshizawa et al., (US 
4881989). The* 438 patent, Mischler, Frischmann, and Vernin teach every aspect of the 
invention except composition of claims 13 and 14. Yoshizawa teaches the composition with 
similar atomic ranges. It would have been obvious to a person of ordinary skill in the art at 
the time of the invention to construct the stator of the '438 patent, Mischler, Frischmann, 
and Vernin with the amorphous composition of claims 13 and 14 because Yoshizawa teaches 
the components combine to make an amorphous material with excellent magnetic qualities, 

PACE 50/76 * RCVD AT 3/11/2004 5:53:21 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/4 * DNIS:872930B * CSID:908 901 0109 * DURATION (mm-ss>:25-30 


3-1 1-04; 5:48 PM ;Eme3t D. Buff 


;908 901 0109 


# 51/ ye 


Applicant : DeCristofaro et al. Attorney Docket No.: 01 70-45 19CIP 

Serial No. : 09/506,533 
Filed : February 17, 2000 
Page : 50 

and in the specific range because a person of ordinary skill in the art would attempt to 
optimize the atomic composition to provide the best magnetic material. 

Yoshizawa et al. discloses an iron-base soft magnetic alloy having a composition 
represented by the general formula: (Fei- a Ma)ioo-x.y-z-a-p-yCu x SiyB z M > aM , 'pXy wherein M is Co 
and/or Ni, M' is at least one element selected from the group consisting of Nb, W, Ta, Zr, Hf, Ti 
and Mo, M" is at least one element selected from the group consisting of V, Cr, Mn, Al, elements 
in the platinum group, Sc, Y, rare earth elements, Au, Zn, Sn and Re, X is at least one element 
selected from the group consisting of C, Ge, P, Ga, Sb, In, Be and As, and a, x, y, z, a, P, and y, 
respectively, satisfy 0 < a £ 0.5, 0.1 x <, 3, 0 £ y £ 30, 0 < z < 25, 5 < y+z < 30, 0.1 < a £ 30, p ■< 
< 10 and y < 10, at least 50% of the alloy structure being fine crystalline particles having an 
average particle size of 100 nm or less. This alloy is said to have low core loss, low time 
variation of core loss, high permeability and low magnetostriction. Yoshizawa et al. also 
discloses toroidal magnetic cores for use in various transformers, choke coils, saturable reactors, 
magnetic heads, and the like. 

Applicants respectfully traverse the position of the Examiner that the '438 patent, 
Mischler et al., Frischmann, and Vernin et al. teach every aspect of the invention except the 
compositions set forth in claims 13 and 14. As set forth above in connection with the rejection 
of claim 12 under 35 U.S.C. §103(a), applicants submit that the combination of the '438 patent, 
Mischler et al., Frischmann, and Vernin et al. does not suggest a stator having a plurality of 
segments, each segment comprising a plurality of layers of amorphous metal strips; each of 
which layers has a top and a bottom surface and is oriented such that (i) a line normal to either of 
the surfaces at substantially any point thereon is substantially perpendicular to the axis of 
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rotation of the rotor, and (ii) when traversing the segment, the flux crosses one air gap, required 
by present claims 13 and 14. 

Moreover, the Yoshizawa et al. disclosure does not provide any teaching concerning the 
utility of any composition for the construction of electric motors or other rotating electrical 
machines. For the reasons set forth hereinabove in connection with the rejections of both claims 
10 and 11 and claim 12, applicants submit that a skilled artisan would not be motivated to 
combine the Yoshizawa et al. disclosure directed to electronic core applications with the 
Mischler et al, Frischmann, and 6 438 disclosures as proposed by the Examiner. Applicants 
submit that the motivation for combining Yoshizawa et al., viz. the desire for the "best magnetic 
material," is inadequately specific. As with the Datta et al. and Vernin et al. references, the 
Examiner has provided no evidence that a skilled artisan would infer that a material having 
allegedly good properties for magnetic core applications would necessarily exhibit good 
magnetic properties for motor applications. Accordingly, the proposed motivation again falls 
short. 

Applicants further point out that claims 13 and 14 recite alloys having different chemical 
compositions, as set forth in the following Table. 





R (Ni,Co) 

0- 10at.% 

0-10 at.% 

T (Ti,Zr,Hf,V,Nb,Ta,Mo,W) 

3-12 at.% 

1 - 5 at.% 

Q (Cu,Ag,Au,Pd,Pt) 

0-4at.% 

0-3 at% 

B 

5 -12 at.% 

5 -12 at.% 

Si 

0 - <8 at.% 

8 -18 at.% 


The respective alloys exhibit contrasting magnetic properties that render them particularly suited 
for different motor applications, as set forth, e.g. at page 16, line 20, through page 17, line 7. 
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However, even assuming that the combination of Yoshizawa et al. with '438, Mischler et 
al., Frischmann, and Vernin et al. could properly be made, it would not render obvious the stator 
called for by applicants' claims 13 and 14. For any stator produced in light of the combined 
teachings of the cited references would still lack the advantageous structure and properties 
afforded by applicants' stator, as recited by claims 13 and 14. More specifically, any stator 
constructed from the combined teachings of the cited references would not contain in 
combination a structure having a plurality of layers of amorphous metal strips, each of .which has. 
a top and a bottom surface and is oriented such that (i) a line normal to either of the surfaces at t 
substantially any point thereon is substantially perpendicular to the axis of rotation of the rotor, v 
and (ii) when traversing the segment, the flux crosses one air gap. Moreover, such a stator - 
produced from the combined teachings of the cited references would clearly lack the 
advantageous magnetic properties afforded by the stator of applicants* claims 13 and 14. As set 
forth at page 16, lines 18-19 and 27-29 of applicants' specification, stators employing 
nanocrystalline alloy strip are especially preferred for motors wherein minimum size and high- 
speed operation are desired. 

Accordingly, reconsideration of the rejection of claims 13 and 14 under 35 U.S.C. 
§ 103(a) over the combination of the '438 patent, Mischler et aL, Frischmann, and Vernin et al., 
with Yoshizawa et al. is respectfully requested. 
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J. Claims 15-18 (dependent from claim 1), claim 26, claims 27-33 (dependent 
from claim 26), and claim 36 meet the conditions for patentability because neither 
the '438 patent nor Mischler et al M either alone or in combination, teaches or 
suggests the amorphous metal stator of claims 15-18 and 26-33 or the electric motor 
of claim 36 employing such a stator. 

Claims 15-18, 26-33, and 36 were rejected under 35 U.S.C. § 103(a) on the following 

basis: 

The '438 patent and Mischler teach every aspect of the invention except the core loss and 
frequency range of the magnetic material. It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to construct the stator core of the '438 
patent and Mischer with the core loss with the formula of claim 15, at 1 for 60 Hz, 12 for 
1000 Hz, or 70 at 20000 Hz to optimize the magnetic characteristics of the amorphous 
material 

Applicants respectfully traverse this statement. Claims 15-18 inherit structural 
limitations from claim L More specifically, each segment of the stator of claims 15-18 
comprises a plurality of layers of amorphous metal strips, and each of layer of strip has atop and 
a bottom surface and is oriented such that (i) a line normal to either of the surfaces at 
substantially any point thereon is substantially perpendicular to the axis of rotation of the rotor, 
and (ii) when traversing the segment, the flux crosses one air gap. Claims 26 (and claims 27-33 
dependent thereon) and claim 36 recite stators also satisfying proviso (i) but instead require that 
flux traverses the segment without crossing an air gap. As discussed hereinabove in connection 
with the rejection of claims 1, 2, 3, 8, 19-22, and 35, this combination of structural elements 
clearly is not disclosed or suggested by the combination of the '438 patent and Mischler et al. In 
fact, for the reasons set forth in that discussion, it is submitted that proposed combination of '438 
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patent and Mischler et al. teaches away from any stator structure having features that satisfy 
provisos (i) and (ii) of either claim 1 5 or claims 26 and 36. 

Additionally, claims 15-18, 26-33, and 36 recite low core losses achieved by a motor 
stator, in particular core losses that satisfy the formula L = 0.0074 f (B max ) 1,3 + 0.000282 f 1 5 
(Bmax) 2,4 . Claims 16-18 and 31-33 recite specific, lower values of core losses of certain 
more preferred embodiments of the invention. 

Applicants respectfully disagree with the Examiner's indication that claims 15-18, 26-33, 
and 36 amount merely to optimization of magnetic characteristics of a core. The Examiner has 
not pointed to any disclosure or suggestion in either the '438 or Mischler et al. patents of any 
numerical value of core loss, let alone a stator having a core loss satisfying the limit imposed by 
the formula of claims 15, 26, or 36 or even more, the preferred, specific values set forth in claims 
16-18. Indeed, there are none. Moreover, applicants submit the results are surprising and 
unexpected. The advantageously low core loss afforded by applicants' claimed amorphous 
magnetic component is clearly a result of particular structure and the processing used to achieve 
it. The low loss is not a design choice that the skilled worker can readily "dial up" on command, 
as the Examiner apparently believes ["It would have been obvious... to construct the stator 
core.. . with the core loss of the formula..." (quoted above, emphasis added)]. Rather, applicants 
respectfully submit that the core loss of a magnetic device is not a mere matter of engineering 
choice, but a consequence of (i) a complex interplay of fiindamental material properties, (ii) the 
thermal and magnetic treatment to which the material is subjected, and (iii) specific details 
involving the device construction. 
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The Federal Circuit's ruling in In re Chu, 36 USPQ 2d 1089, 1095 [Fed. Cir. 1995] is 
submitted to be particularly apposite. The Court ruled that Chu's technical evidence relating to 
the frailty of fabric filters during pulse-jet cleaning clearly countered the assertion that placement 
of the catalyst in the baghouse is merely a "design choice." Specifically, the Court cited Chu's 
evidence regarding the violent "snapping" action during pulse-jet cleaning, the difficulty in 
stitching compartments including the capacity to withstand high temperatures, and problems 
encountered from variable path lengths due to settling of the catalyst particles in each 
compartment as militating against a conclusion that placement of the SCR catalyst was merely a 
"design choice." See also In re Gal, 980 F.2d 717, 25 USPQ2d 1076 (Fed. Cir. 1992) wherein a 
finding of "obvious design choice" was precluded where the claimed structure and the function it 
performed were different from the prior art.) 

The Examiner has acknowledged in his April 17, 2002 Office Action that core loss and 
permeability are extrinsic properties of soft magnetic materials. An extrinsic property is one that 
is not uniquely specified or predictable with a degree of certainty solely as a consequence of a 
composition of matter. Such properties are known to vary, possibly to a significant degree, as a 
result of factors such as the processing history of the material, its environment, and its geometric 
disposition, inter alia. Typical extrinsic properties of metals include mechanical strength. In 
contrast, intrinsic properties are substantially unaffected by processing and other external factors. 
Intrinsic properties include mass density and electrical conductivity. Having admitted that core 
loss is an extrinsic property, the Examiner is obliged to provide a basis on which a person of 
ordinary skill would regard it as obvious that the beneficial core losses delineated by claims 15- 
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18, 26-33, and 36 could be attained in a motor stator having the claimed structure . It is 
respectfully submitted that he has not done so. 

Over the years, prior art workers in the soft magnetic materials art have devoted 
extensive efforts to develop materials and associated processing methods that allow desirable 
extrinsic properties to be realized in a desired magnetic structure. Notable among those desirable 
extrinsic properties so fervently sought is low core loss. The present invention is directed to an 
electric motor comprising a bulk magnetic component that has the outstanding combination of 
high mechanical strength and low core loss . Notwithstanding the significant expenditure of 
capital and energy during development efforts consuming more than thirty years, these *> f 
requirements - high mechanical strength and low core loss - have heretofore been considered to * " 
be mutually contradictory. 

Moreover, it is well recognized in the art of soft magnetic materials that excessive core 1 
losses can arise from a wide variety of factors. Highly magnetostrictive materials, including 
many amorphous metal compositions, are known to be highly vulnerable to externally or 
internally imposed stresses. In the presence of stress, contributions to core loss from both the 
hysteresis and eddy current mechanisms increase dramatically. Insulation of adjacent layers or 
particles has no effect on these contributions, which arise solely within each layer or particle. 

While Mischler et al. recognizes in very general terms the desirability of obtaining low 
losses and that amorphous metal is promising as a low core loss material for power applications 
(see e.g. column 1, lines 13-16), no method, general or specific, is disclosed by Mischler et al. to 
accomplish that objective in the extremely demanding, but very different context of electric 
motor components. More specifically, there is no disclosure or suggestion of the need for 
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processing that mitigates the problems that are known to occur as the result of stresses imposed 
during manufacture. These problems are known to be especially severe in the construction of 
motor components. See, e.g., column 1, line 55 through column 2, line 25 of U.S. Patent 
.5,731,649 to Caamano. Such teaching is submitted to be evidence of the very sort that suffices 
under Chu to negate obviousness. Id. Accordingly, applicants respectfully maintain that the 
. achievement of the low core loss values recited by claims 15-18 and 26-33 in a form that may be 
incorporated in a motor is not merely a matter of design choice. Rather, it represents an 
unexpected consequence of the advantageous combination of structure and choice of amorphous 
material delineated by present claims 15-18, 26-33, and 36. It is also submitted that the 
aforementioned teaching of the c 649 patent denigrating bonded material negates any reasonable 
expectation that the recited low losses could be achieved in a stator using any amorphous metal 
material of Mischler et al., as required for a determination of obviousness. In re Merck, 800 F.2d 
1091, 231 USPQ 375 (Fed. Cir. 1986). 

It is therefore submitted that claims 15-18, 26-33, and 36 are patentable over the 
combination of the '438 patent and Mischler et al,. 

Accordingly, reconsideration of the rejection of claims 15-18, 26-33, and 36 under 35 
U.S.C. § 103(a) as being unpatentable over the '438 patent and Mischler et al. is respectfully 
requested. 

Claims 28-30 were further rejected as follows: 

Claims 28-30 are method of making limitations which are not germane to the 
patentability of the apparatus. 
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As set forth hereinabove in connection with the rejection of claims 19-21 under 35 USC 
§ 1 03(a), it is respectfully submitted that heat treatment, with or without application of a magnetic 
field, structurally alters the material comprised in the claimed stator. These limitations are thus 
germane to the determination of the patentability of claims 28-29, which recite structural 
limitations that correspond to those delineated by claims 19-20, Present claim 30 depends from 
claim 28, and so inherits its structural limitation as well. As further pointed put above, the '438 
patent and Mischler et al. disclosures are devoid of any teaching that concerns the beneficial 
improvement in magnetic properties of material incorporated in a motor, especially when the . 
microstructure of the material has been modified by heat treatment. The Examiner has foiled to - 
point to any other teaching that substantiates his conclusion. It is therefore submitted that the > 
benefit of heat treatment required by claims 28-30 is not recognized or suggested by the 
combined teachings of the '438 and Mischler et al. patents. * 

Accordingly, reconsideration of the rejection of claims 15-18, 26-33, and 36 under 35 r 
U.S.C. §103(a) as being unpatentable over the *438 patent and Mischler et al. is respectfully 
requested. 

K. Claims 19-21 (dependent from claim 1) and claims 28-30 (dependent from 
claim 26) meet the conditions for patentability because neither the '438 patent, 
Mischler et al., nor Clark et al,, either alone or in combination, teaches or suggests 
the amorphous metal stator of claims 19-21 and 28-30. 

Claims 19-21 and 28-30 were rejected under 35 USC §103(a) on the following basis: 

Cla ims 1 9-2 1 a nd 28-30 jr re rej ccted u n der 35 U.S.CJi 03(a) as being un paten table over 
. _ . thc «43g patent and Mischler, in further view of Clark et al.(Clark)(US 4,763,030). The 
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'438 patent and Mischler teach every aspect of the invention, except the heat treatment, 
application of a magnetic field, and annealing the segments. Clark teaches amorphous 
metal being a continuous cooled after annealed in a magnetic field. It would have been 
obvious to a person skilled in the art at the time of the invention to construct the stator of 
*438 and Mischler with the segments continuously annealed then cooled in a magnetic 
field, as in Clark, to improve the magnetomechanical coupling factors of the amorphous 
metal. 

The Clark et.al. patent discloses a. metallic glass ribbon having the formula FewBjtSiyC^ 
wherein 0.78 < w < 0.83, 0.13 £ x £ 0.17, 0.03 £ y £ 0.07, 0.005 £ z £ 0.03, and w+x+y+z=l. 
The ribbon is annealed to remove mechanical strains and exposed to a magnetic field in the plane 
of the ribbon and transverse to the long axis of the ribbon. The resulting metallic glass ribbons 
have very large magnetic coupling coefficients (IC33 >0.9). The treated ribbons are said to be 
useful in magnetostrictive transducers and in passive listening devices such as hydrophones or 
pressure sensors. No disclosure is provided by the Clark et al. patent of the use of metallic glass 
or amorphous metal ribbon in the construction of components of electric motors. The Examiner 
has indicated that the motivation to combine Clark et al is to improve the magnetomechanical 
coupling factor. Applicants respectfully traverse this motivation, because the Examiner has not 
pointed to any connection between high magnetomechanical coupling factor and properties 
beneficial for motor operation. Neither is there any indication that a person of ordinary skill in 
the motor art would draw any such inference. There is clearly no such suggestion in Clark et al. 
In fact, quite to the contrary, applicants submit that a skilled artisan would recognize that a high 
magnetomechanical coupling factor is detrimental to the magnetic properties of materials 
incorporated in an electric motor. The magnetomechanical coupling factor characterizes a 
material's efficiency in converting externally imposed, oscillatory electromagnetic energy into 
internal, vibrational mechanical energy. In an operating motor, any such internal vibration gives 
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rise to noise and dissipation of energy. Since that energy must be taken from the power source, 
but is not converted into useful mechanical work, the motor's efficiency is unavoidably lessened. 
Applicants thus submit that one of ordinary skill would regard Clark et al. as teaching away from 
applicants' teaching and so would be motivated to avoid the combination proposed by the 
Examiner. 

Yet even if the combination were to be made, the annealing taught by Clark et al. to 
improve magnetomechanical coupling factor, which requires imposition of a transversely 
directed magnetic field during the anneal cycle (see, e.g., col. 2, lines 44-49), would not produce 
in a stator the beneficial results provided by the heat treatment recited in claims 19-21 and 28-30, 
Applicants thus maintain that the combination of the '438 patent, Mischler et al., nor Clark et al., 
does not render obvious claims 19-21 and 28-30. 

The Examiner has stated that the c 438 patent and Mischler et al. teach every aspect of the 
invention, except the heat treatment, application of a magnetic field, and annealing the segments. 
This statement is respectfully traversed. As discussed hereinabove in connection with the 103(a) 
rejection of claims 1, 2, 3, 8, 19-22, and 35 over the '438 patent and Mischler et al., present 
claim I calls for a stator comprised of segments. Each of the segments comprises a plurality of 
layers of amorphous metal strips, and each of the strips has a top and a bottom surface and is 
oriented such that (i) a line normal to either of the surfaces at substantially any point thereon is 
substantially perpendicular to the axis of rotation of the rotor, and (ii) when traversing the 
segment, the flux crosses one air gap (claim 1, from which claims 19-21 depend) or no gaps 
(claim 26, from which claims 28-30 depend). Even taking together the '438 patent and Mischler 
et al. teachings, there is no suggestion therein concerning a stator that satisfies the combined 
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features of provisos (i) and (ii). Clark et al. do not disclose or suggest use of amorphous metal in 
electric motor components of any kind, let alone construction of the amorphous metal stator set 
forth in present claims 19-22 and 28-30. Clearly, a stator constructed in accordance with the 
combined teaching of the '438 patent and Mischler et al, even if annealed in the manner taught 
by Clark et al., would still lack the advantageous combination of structure and properties 
afforded by applicants 5 claimed stator. The stator would not comprise amorphous metal strips 
oriented such that, when traversing a segment, the flux crosses one air gap, as required by 
present claims 19-21, or no gaps, as required by claims 28-30. It would not comprise amorphous 
metal strips oriented such that a line normal to either of the surfaces at substantially any point 
thereon is substantially perpendicular to the axis of rotation of the rotor. Thus, the Clark et al. 
teaching does not add to the teachings of the '438 patent and Mischler et al. and cannot be 
combined therewith to render obvious the invention recited by present claims 19-21. 

Furthermore, claims 28-30 inherit from claim 26 the limitation that the stator have a core 
loss less than "L" when operated at an excitation frequency "f to a peak induction level B max , 
wherein L is given by the formula L = 0.0074 f (B max ) 1 - 3 + 0.000282 f 1 5 (B^) 24 , the core loss, 
excitation frequency and peak induction level being measured in watts per kilogram, hertz, and 
teslas, respectively. The significance of low core loss is discussed hereinabove in greater detail 
in connection with the rejection of claims 15-18, 26-33, and 36 under 35 USC 103(a). Like the 
*438 patent and Mischler et al. patents applied in the rejection of claims 15-18, 26-33, and 36, 
Clark et al. does not disclose any value of core loss, let alone a stator having a core loss 
satisfying the limit imposed by the aforementioned core loss formula. It is thus submitted that 
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the core loss required for the stator recited by claims 28-30 is not disclosed or suggested by any 
combination of the '438, Mischler et aL, and Clark et al. references. 

The Examiner has suggested that Clark, along with Yoshizawa and Vernin, merely 
support Mischler to teach various elements of the amorphous material in magnetic cores. 
Applicants acknowledge that each of Clark, Yoshizawa, and Vernin provide certain teachings 
concerning amorphous metals. However, applicants respectfully submit that the Examiner has 
not pointed to those elements in either of Clark, Yoshizawa, or Vernin that fairly disclose or 
suggest the particular features and properties set forth in applicants' claims 19-21 and 28-30. It « 
is well established that the mere aggregation of references that individually teach elements of a r 
claim is not sufficient to establish its obviousness under 35 U.S.C. §1 03(a). See the discussion 
of In re Rouffet, 47 USPQ 2d 1453, 1457 (Fed. Cir. 1998) hereinabove. In the present matter, it 
is respectfully submitted that the references cited fail to support the rejection given. Specific 
teaching has not been adduced that establishes a proper motivation for each of the proposed 
combinations; even when combined, the cited references fail to disclose or suggest every element 
required by applicants* claims. 

In view of the foregoing remarks, it is respectfully submitted that claims 19-21 and 28-30 
are not obvious in light of the combination of the '438 patent, Mischler et al, and Clark et al. 

Accordingly, reconsideration of the rejection of claims 19-21 and 28-30 under 35 U.S.C. 
§103 (a) over the '438 patent, Mischler et al. and Clark et al. is requested. 
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CONCLUSION 

In light of the foregoing remarks, it is respectfully submitted that the amorphous metal 
stator of claim 1 , the amorphous metal stator of claim 22, the amorphous metal stator of claim 
26, and the brushless radial flux DC motor of claims 35 and 36 are not disclosed or suggested by 
any combination of the art references applied and thus meet the conditions for patentability. It is 
further submitted that claims 2-2 1 dependent from claim 1 , claims 23-25 dependent from claim 
22, and claims 27-34 dependent from claim 26, are patentable for at least the same reasons as 
their respective base claims. 

Reversal of the rejection of claims 1-36 under 35 USC §112, first paragraph, the rejection 
of each of claims 1-36 under 35 USC §103(a), the objection to the drawings under 37 CFR 
1 .83(a), and allowance of the present application, are earnestly solicited. 

Respectfully submitted, 
Nicholas DeCristofaro et al. 



Eftiest D. Buff 

(Their Attorney) 
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Appendix I 
(Claims On Appeal) 

1 . An amorphous metal stator for a radial flux motor having a rotor, said stator 
comprising a plurality of segments, each segment comprising a plurality of layers 
of amorphous metal strips, wherein each of said strips has a top and a bottom 
surface and is oriented such that (i) a line normal to either of said surfaces at 
substantially any point thereon is substantially perpendicular to the axis of 
rotation of said rotor, and (ii) when traversing said segment, said flux crosses 
one air gap. 

2. An amorphous metal stator as recited by claim 1, each of said segments further 
comprising: 

a) a back-iron section having a first free end and comprising a plurality of 
contactingly stacked layers of amorphous metal strips; and 

b) a tooth section having a first free end and comprising a plurality of 
contactingly stacked layers of amorphous metal strips; 

said back-iron section and said tooth section being arranged such that said 
first free end of said back-iron section contactingly engages said first free 
end of said tooth section and wherein an air gap is defined between said 
respective first free ends. 


3. An amorphous metal stator as recited by claim 2, further comprising: 

c) an inner restraining means for securing said tooth section against being 
drawn out of engagement with said back-iron section; and 

d) an outer restraining means for securing said plurality of segments in 
generally circular abutting relation to each other. 
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4. An amorphous metal stator as recited by claim 3, wherein said inner restraining 
means comprises a bonding material that is applied to a substantial portion of 
said stator to provide each of said segments with increased mechanical strength, 
and said outer restraining means comprises a steel band provided peripherally 
about said stator. 

5. An amorphous metal stator as recited by claim 3, wherein said inner restraining 
means comprises a bonding material that is applied to a substantial portion of 
said stator, excluding said respective first free ends of said back-iron and tooth 
sections. 

6. An amorphous metal stator as recited by claim 4, wherein said bonding material * 
is an epoxy resin. 

7. An amorphous metal stator as recited by claim 3, wherein said inner restraining 
means partly comprises a bonding material and partly comprises a metal band. 

8. An amorphous metal stator as recited by claim 2, said back-iron section being 
generally arcuate and said tooth section being generally straight. 

9. An amorphous metal stator as recited by claim 1, each of said amorphous metal 
strips having a composition defined essentially by the formula: M70-85 Y5.20 Zo-20> 
subscripts in atom percent, where "M" is at least one of Fe, Ni and Co, "Y" is at 
least one of B, C and P, and "Z" is at least one of Si, Al and Ge; with the 
provisos that (i) up to 10 atom percent of component **M" can be replaced with at 
least one of the metallic species Ti, V, Cr, Mn, Cu, Zr, Nb, Mo, Ta, Hf, Ag, Au, 
Pd, Pt, and W; (ii) up to 10 atom percent of components (Y + Z) can be replaced 
by at least one of the non-metallic species In, Sn, Sb and Pb; and (iii) up to about 
one (1) atom percent of the components (M + Y + Z) can be incidental 
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impurities. 


10. An amorphous metal stator as recited by claim 9, wherein each of said 
amorphous metal strips has a composition containing at least 70 atom percent Fe, 
at least 5 atom percent B, and at least 5 atom percent Si, with the proviso that the 
total content of B and Si is at least 1 5 atom percent. 

1 1 . An amorphous metal stator as recited by claim 10 wherein each of said 
amorphous metal strips has a composition defined essentially by the formula 
FegoBnSi9. 


12. An amorphous metal stator as recited by claim 9, said amorphous metal strips 
having been heat treated to form a nanocrystalline microstructure therein. 

13. An amorphous metal stator as recited by claim 12, wherein each of said 
amorphous metal strips has a composition defined essentially by the formula 
Feioo-u-x-y-z-wRuT x QyB z Si w > wherein R is at least one of Ni and Co, T is at least 
one of Ti, Zr, Hf, V, Nb, Ta, Mo, and W, Q is at least one of Cu, Ag, Au, Pd, and 
Pt, u ranges from 0 to about 10, x ranges from about 3 to 12, y ranges from 0 to 
about 4, z ranges from about 5 to 12, and w ranges from 0 to less than about 8. 

14. An amorphous metal stator as recited by claim 12, wherein each of said 
amorphous metal strips has a composition defined essentially by the formula 
Feioo-u-x-y-z-wRuT x QyB z Si w , wherein R is at least one of Ni and Co, T is at least 
one of Ti, Zr, Hf 5 V, Nb, Ta, Mo, and W, Q is at least one of Cu, Ag, Au, Pd, and 
Pt, u ranges from 0 to about 10, x ranges from about 1 to 5, y ranges from 0 to 
about 3, z ranges from about 5 to 12, and w ranges from about 8 to 18. 

15. An amorphous metal stator as recited by claim 1, said stator having a core loss 
less than "L" when operated at an excitation frequency "f * to a peak induction 
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level B max wherein L is given by the formula L = 0.0074 f (B ma x) 1,3 + 0.000282 
f 1 5 (B max ) 2,4 , said core loss, said excitation frequency and said peak induction 
level being measured in watts per kilogram, hertz, and teslas, respectively. 


16. An amorphous metal stator as recited by claim 15, said stator having a core-loss 
less than or approximately equal to 1 watt-per-kilogram of amorphous metal 
material when operated at a frequency of approximately 60 Hz and a flux density 
of approximately 1.4T/ 

17. An amorphous metal stator as recited in claim 15, said stator having a core-loss 
of less than or approximately equal to 12 watts-per-kilogram of amorphous metal 
material when operated at a frequency of approximately 1000 Hz and a flux 
density of approximately LOT. 

18. An amorphous metal stator as recited in claim 15, said stator having a core-loss 
of less than or approximately equal to 70 watts-per-kilogram of amorphous metal 
material when operated at a frequency of approximately 20,000 Hz and a flux 
density of approximately 0.3 0T. 

19. An amorphous metal stator as recited in claim 1, each of said segments having 
been subjected to a heat treatment comprising a heating and a cooling portion. 


20. An amorphous metal stator as recited in claim 19, a magnetic field having been 
applied to each of said segments during at least the cooling portion of the heat 
treatment thereof. 


21. An amorphous metal stator as recited in claim 19, said heat treatment having 
been carried out in a batch or continuous annealing oven 
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22. An amorphous metal stator for a radial flux motor having a rotor, said stator 

comprising a plurality of segments, each segment having a plurality of layers of 
amorphous metal strips, wherein each of said strips has a top and a bottom 
surface and is oriented such that (i) a line normal to either of said surfaces at 
substantially any point thereon is substantially perpendicular to the axis of 
rotation of said rotor, and (ii) said flux traverses said segment without crossing 
an air gap, said stator further comprising: 

a) an inner restraining means for protecting and strengthening at least said 
tooth section; and 

b) an outer restraining means for securing said plurality of segments in 
generally circular abutting relation to each other. 


23. An amorphous metal stator as recited by claim 22, wherein said inner restraining 
means comprises a bonding material that is applied to a substantial portion of 
said stator and that provides each of said segments with increased mechanical 
strength and wherein said outer restraining means comprises a steel band 
provided peripherally about said stator. 

24. An amorphous metal stator as recited by claim 23, wherein said bonding material 
is an epoxy resin. 

25. An amorphous metal stator as recited by claim 22, wherein said inner restraining 
means partly comprises a bonding material and partly comprises a metal band. 


26. An amorphous metal stator for a radial flux motor having a rotor, said stator 

comprising a plurality of segments, each segment having a plurality of layers of 
amorphous metal strips, wherein each of said strips has a top and a bottom 
surface and is oriented such that (i) a line normal to either of said surfaces at 
substantially any point thereon is substantially perpendicular to the axis of 
rotation of said rotor, and (ii) said flux traverses said segment without crossing 
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an air gap, said stator having a core loss less than "L" when operated at an 
excitation frequency "f" to a peak induction level B max wherein L is given by the 
formula L = 0.0074 f (B mfl x) 13 + 0.000282 f 1 ' 5 (B max ) 2 * 4 , said core loss, said 
excitation frequency and said peak induction level being measured in watts per 
kilogram, hertz, and teslas, respectively. 

27. An amorphous metal stator as recited in claim 26, said stator further comprising: 

a) an inner restraining means for protecting and strengthening at least said 
tooth section; and 

b) an outer restraining means for securing said plurality of segments in 
generally circular abutting relation to each other. 

28. An amorphous metal stator as recited in claim 26, each of said segments having 
been subjected to a heat treatment comprising a heating and a cooling portion. 

29. An amorphous metal stator as recited in claim 28, a magnetic field being applied 
to each of said segments during at least the cooling portion of the heat treatment 
thereof. 

30. An amorphous metal stator as recited in claim 28, said heat treatment being 
carried out in a batch or continuous annealing oven. 

31. An amorphous metal stator as recited by claim 26, said stator having a core-loss 
less than or approximately equal to 1 watt-per-kilogram of amorphous metal 
material when operated at a frequency of approximately 60 Hz and a flux density 
of approximately 1.4T. 

32. An amorphous metal stator as recited in claim 26, said stator having a core-loss 
of less than or approximately equal to 12 watts-per-kilogram of amorphous metal 
material when operatedTat a frequency of approximately 1000 Hz" and a flux 
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density of approximately LOT. 


33. An amorphous metal stator as recited in claim 26, said stator having acore-loss 
of less than or approximately equal to 70 watts-per-kilogram of amorphous metal 
material when operated at a frequency of approximately 20,000 Hz and a flux 
density of approximately 0.30T. 


34. An amorphous metal stator as recited in claim 26, wherein each of said strips has 
a composition defined essentially by the formula: M70-8S Y5.20 Z0-2C subscripts in 
atom percent, where "M" is at least one of Fe, Ni and Co, "Y" is at least one of 
B, C and P, and "Z" is at least one of Si, Al and Ge; with the provisos that (i) up 
to 10 atom percent of component "M" can be replaced with at least one of the 
metallic species Ti, V, Cr, Mn, Cu, Zr, Nb, Mo, Ta, Hf, Ag, Au, Pd, Pt, and W; 
(ii) up to 10 atom percent of components (Y + Z) can be replaced by at least one 
of the non-metallic species In, Sn, Sb and Pb; and (iii) up to about one (1) atom 
percent of the components (M + Y + Z) can be incidental impurities. 

35. A brushless radial flux DC motor comprising: 

a) an amorphous metal stator and a rotor disposed for rotation therewithin, 
said stator comprising a plurality of segments, each segment comprising a 
plurality of layers of amorphous metal strips, wherein each of said strips 
has a top and a bottom surface and is oriented such that (i) a line normal 
to either of said surfaces at substantially any point thereon is substantially 
perpendicular to the axis of rotation of said rotor, and (ii) when traversing 
said segment, said flux crosses one air gap; and 

b) means for supporting said stator and said rotor in predetermined positions 
relative to each other. 

36. A brushless radial flux DC motor comprising: 
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a) an amorphous metal stator and a rotor disposed for rotation therewithin, 
said stator comprising a plurality of heat-treated segments, each segment 
comprising a plurality of layers of amorphous metal strips, wherein each 
of said strips has a top and a bottom surface and is oriented such that (i):a 
line normal to either of said surfaces at substantially any point thereon is 
substantially perpendicular to the axis of rotation of said rotor, and (ii) 
said flux traverses said segment without crossing an air gap, and said 
stator having a core loss less than "L" when operated at an excitation 
frequency "f" to a peak induction level B max wherein L is given by the 
formula L = 0.0074 f (B max ) 13 + 0.000282 f 1 * 5 (B max ) 2 \ said core loss, 
said excitation frequency and said peak induction level being measured in 
watts per kilogram, hertz, and teslas, respectively; and 

b) means for supporting said stator and said rotor in predetermined positions 
relative to each other. 
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Appendix II 
Figures Referenced In Brief 


Fig. Al 

(DE 

2805438) 
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Fig. A2 

(DE2805438) 
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Fig. A3 

(DE2805438) 
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rotor 
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Fig. A4 

(Mischler et al.) 
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